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FINER PRECISION ASSURES GREATER RELIABILITY 


@ If the pumping of gasoline, water-alcohol or other fluids is important 
to you, then do not underestimate the value of high precision engineering 
in the pumps you select for your long range peacetime program. 

The wide and varied experience of Romec in solving numerous pump 
problems for many years will enable us to serve your peacetime needs 
even better than before the war. 

We salute the Navy and the Air Forces for having given us the oppor- 


tunity to do an engineering and production job that exceeded expectations. 


ROMEC PUMP COMPANY - 121 ABBE ROAD, ELYRIA, OHIO 
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NOW YOU CAN HAVE 


OODYEAR ean now offer this superior 
& type of control-blown “bubble” canopy 
because it originated new standards of manu- 


facturing this “pilot’s greenhouse.” Extensive 
experimental and developmental work with 
Lucite and Plexiglas corrected the processing 
flaws that led to product flaws. Heretofore, 
it had been thought that the price of perfect 
vision in free-blown canopies was a handful 
of aerodynamic undesirables: bad bulges and 
poor fairing to surrounding structures. 


By developing unique methods of shaping 
the canopy under control-blown processing. 
Goodyear Aircraft achieved satisfactory con- 
trol of the shape while retaining excellent 
optical properties. 


Perfect contour—reduced bulges —excellent fairing 


The Goodyear Controlled Canopy eliminates 
undesirable bulges — thus reducing drag to 


Goodyear is building components for sixteen 
different Army-Navy types of aircraft, includ- 
ing complete Corsair fighters and airships. 


GOODYEAR AIRCRAFT CORPORATION 


Controlled for better visibility 
Controlled for better fairing 
Controlled for better airflow 


the fullest extent possible with this type of 
pilot housing. 


And when it comes to fabricating support 
mechanisms, windshield details, jettison fit- 
tings — that is playing on the home grounds 
for Goodyear, because of aviation experience 
that traces back to 1909! 


Already a subcontractor for many other vital 
components of leading military aircraft, 
Goodyear Aircraft now stands ready to make 
its engineering talent and production facili- 
ties available for original design conception 
and the manufacture of complete canopies to 
specifications. 


GOODFYEAR 


AIRCRAFT 


Akron, Ohio «Litchfield Park, Arizona 
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The Development of the Lockheed 
Constellation 


CLARENCE L. JOHNSON* 
Lockheed Aircraft Corporation 


INTRODUCTION 


| ey PEOPLE not directly connected 
with the development problems of a 
new airplane realize the tremendous job 
involved in designing, testing, and build- 
ing a new type of aircraft. Naturally, 
the larger the airplane, the more diffi- 
cult are the problems involved. This 
paper describes the research undertaken 
and the problems encountered during 
the development of the Lockheed Con- 
stellation four-engined transport  air- 
plane. The initial design studies for this 
airplane were undertaken in June, 1939. 
The Constellation, known also by the 
Air Force designation as the C-69, was 
conceived as a long-range, high-speed, 
high-altitude transport, for which low 
operating cost was a basic requirement. 
The flight characteristics desired were 
to be a substantial improvement over 
those of existing aircraft, with maximum 
controllability available for all emer- 
gency, as well as normal, flight condi- 
tions. Cabin pressurization with air 
refrigeration, as well as air conditioning 
of humidity and fumes, was incorpo- 


Presented at a meeting of the Los 
Angeles Section, I.A.S., Los Angeles, 
November 30, 1944. 

* Chief Research Engineer. 


rated in the basic design. The Con- 
stellation was also predicated on new 
commercial transport flight require- 
ments, now incorporated in Amendment 
56 to the Civil Air Regulations. 


INITIAL DESIGN STUDIES 


The original customer for the Constel- 
lation desired an aircraft capable of 
sarrying a pay load of 6,000 Ibs. with a 
crew of six, a distance of 3,500 miles at a 
cruising speed between 250 and 300 
m.p.h. at an altitude close to 20,000 ft. 
With these basic requirements, Lock- 
heed undertook a thorough study of the 
optimum airplane to do the job. 


Engine Requirements 


The first problem encountered con- 
cerned the size of engine to be used. 
It was soon apparent that the best air- 
plane for the task would be one equip- 
ped with extremely large engines, oper- 
ating at a low percentage of their rated 
power, with the minimum possible de- 
gree of supercharging. While engines 
of lower displacement with more in- 
volved superchargers were capable of 
doing the job, there were obvious ad- 
vantages to using big engines. Table 1 
shows the comparison of the actual en- 


Fig. 1. The Lockheed Constellation. 


gines studied. Although the small en- 
gines can be installed with a weight- 
saving of 1,385 lbs., this advantage is 
nullified after flying only 775 miles. 
For longer ranges, the large engines 
carry more pay load until, at a 2,500- 
mile range, the pay-load increase is over 
3,000 Ibs. 

The additional advantages derived 
with the larger engines are: (a) im- 
proved take-off, (b) greatly increased 
safety, (c) simplicity of the engine in- 
stallation, (d) better engine reliability 
by using low cruising power, and (e) 
higher maximum performance. 


Controllability 


To carry the greatest possible load 
and still comply with the landing require- 
ments of the Civil Air Regulations, it 
was extremely important to obtain a 
high overall lift coefficient for the air- 
plane. Previous experience with the 
Lockheed-Fowler flap indicated this 
type to be the most effective available 
at this time. The basie design, there- 
fore, incorporated an improved version 
of this flap which was investigated ex- 
tensively in the wind tunnel to improve 
it over the type used on the Lockheed 
Model 14, Hudson, and P-38. By in- 
corporating an extremely large flap in 
the design, the problems of ample ele- 
vator control during landing and satis- 
factory aileron control with two engines 
on one side inoperative were greatly in- 
creased. 

The use of powerful engines on a rela- 
tively small airplane required that 
special attention be given to the prob- 
lem of rudder control. It has been this 
manufacturer’s experience that, when 
directional control is the predominating 
factor over directional stability, a mul- 
tiple vertical tail has definite advantages 
over a single vertical tail. For airplanes 
of less power, the conditions reverse, and 
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ONLY 35 psi PRESSURE INCREASE 
Over Volume Range From 1 to 16 gpm 


Valve Model No. AA-II 


245 (AN 6200-SAB) 


Normal AN hating ...6 gpm 


Max. Khecommended Cap 


gpm 


VICKERS 


Balanced Piston 
=| KELIEF VALVE 


AIRCRAFT 
YDRAULIC 


The exceptionally accurate pressure regulation 
of the Vickers Aircraft Relief Valve shown here 
over a volume range of 22% times its rating is 
demonstrated by the test results illustrated at 
the right. 


This valve was set for 1000 psi at its rated 
capacity of 6 gpm; the actual pressure was 
then determined at flow rates from 1 to 16 gpm. 
At a flow rate of 1 gpm the pressure was 995 
psi and at 16 gpm the pressure was only 1030 
psi... an increase of only 35 psi. 

This ability to handle a volume much in excess 
of its rated capacity means that a smaller size 
Vickers Relief Valve can be used with a resul- 
tant saving in weight and space. These valves 
are available in four sizes having rated capaci- 
ties of 1.2, 3.5, 6.0 (size illustrated) and 16 
gpm. Without parts change, all valves have 
operating pressure ranges from 300 to 2100 
psi; adjustment is easy. By “venting” they can 
be used to unload the pump in certain hydrau- 
lic circuits. These valves conform to AN speci- 
fications; they comply with AN-6200 envelope 
and with Winterization requirements of Army 
Air Forces. 


VICKERS Incorporated 


IM4140AKMAN BLVD., DETROIT 32, MICH. 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC 
EQUIPMENT SINCE 1921 


SAVES WEIGHT and SPACE 


T 


PRESSURE ANI 
6200-88) 


LOW TEST it 


& Chart showing automatically recorded results of 

pressure and flow test made upon Vickers Relief 
Valve having setting of 1000 psi at its normal rated 
capacity of 6 gpm. Time is in minutes. Code: “T” is 
temperature and ““P” is pressure. 


}aData recorded on chart above plotted on rectangular 

coordinates to permit more easy evaluation. Note 

that pressure varies only from 995 to 1030 psi when flow 
rate is increased from 1 to 16 gpm. 
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LOCKHEED CONSTELLATION 


TABLE 


Comparison on Engine Study. 


Item 


Desired cruising power 
Desired cruising altitude 


1,000 b.h.p. 
17,000 ft. 


Engine——YY 
Large 
1,000 b.h.p. 
17,000 ft. 


Small 


Type II was an early study to put the 
crew “downstairs.” It required a larger 
fuselage nose, which compromised the 
drag but also had other obvious faults, 
such as danger in a water or gear-up 
landing, and resulted in a poor nose-gear 


Take-off power—sea level _ 1,800 2,200 design 

Supercharger type—centrifugal Two stage Two speed Type III consisted of a small “bug 

Specific fuel consumption for power eye” for the pilot and copilot similar to 
noted, Ibs. per b.hp. per hour 0.56 0.44 enclosures used on present fighter air- 


Installed weight of four power plants, 
propellers, ete. 

Difference in power-plant weight 

Fuel used/hour at cruising 

Time at which both engines carry equal 
pay load 

Distance at which both engines carry 
equal pay load 


14,420 lbs. 

— 1,385 lbs. 

4 X 560 = 2,240 lbs. 
2.88 hours 


775 miles 


16,805 Ibs. 


4 X 440 = 1,760 lbs. 
2.88 hours 


775 miles 


a single tail has definite weight and 
simplicity advantage over the multiple 
unit. The incorporation of the triple 
tail necessitated a high location for the 
horizontal surface. While this location 
was favorable to give small changes in 
trim with the flap and gear extended, it 
would necessitate a large horizontal tail 
because of unfavorable propeller slip- 
stream effects. 

The problem of maximum control- 
lability for all surfaces has been pre- 
viously indicated. To get the minimum 
control speeds and obtain other basic 
advantages, a hydraulic power booster 
for all controls was incorporated in the 
airplane from its inception. The factors 
leading to the use and successful appli- 
cation of this element are described in a 
later section of this article. The overall 
problem of rudder controllability for 
four-engined airplanes has been the 
subject of a separate paper.! 


it became immediately apparent that 
this type of windshield was entirely un- 
satisfactory because it afforded poor 
vision. The windshield design was 
further complicated by the structural re- 
quirements of the pressurized cabin. 
Six alternative windshield designs (Fig. 
2) were studied and five mocked-up be- 
fore the existing type was obtained. 


Type I consisted of the basic fuselage 
shape utilizing double curved glass. 
This was rapidly discarded because it 
afforded poor vision. Before tunnel 
tests were made, it was believed that 
this type would give the optimum drag 
results, but careful design of Type VI 
obtained practically identical drag co- 
efficients. 


TYPE I 


craft. It was discarded because of added 
drag, difficulty in obtaining a good con- 
trol and instrument arrangement, com- 
plication in getting a clear opening 
panel, and the general problem of 
“claustrophobia” for the crew on long 
flights. 

Type IV combined the two “bug- 
eyes” into one to avoid the disadvan- 
tages of Type III. It was not used be- 
sause of extremely high structural loads 
under cabin pressure loads and unde- 
sirable drag. 

Type V was a conventional ‘Vee’ 
windshield. The fuselage was too big to 
get an effective “Vee,” so the final de- 
sign became Type VI. 

Type VI is a conical type generated 
from a point above the airplane. The 
windshield is equipped with an opening 
panel for clear vision, as well as an ex- 
perimental defrosting unit utilizing infra- 
red rays. While this latter element has 
been successful in laboratory tests, serv- 
ice use is still to be obtained on the ele- 
ment. Type VI was the lightest, as 
well as the most practical, of all wind- 
shields studied. 


TYPE I 


COMPLETELY FAIRED 
NOSE. COCKPIT BELOW 
MAIN FLOOR. 


COMPLETELY FAIRED 
NOSE. COCKPIT A- 
BOVE MAIN FLOOR. 


Fuselage Design 


The explanation for the unusual shape 
of the Constellation is simple. In order 
to reduce the length of the nose landing 
gear, which was already extremely long 
because of the large propeller diameter, 
the mean camber line of the fuselage was 
dropped for the forward section of the 
fuselage. To reduce the drag at the 
maximum lift-drag ratio of the airplane, 
a slight downward curvature was also 


employed behind the wing. This gave TYPE I TYPE 
the fuselage a basic shape corresponding DUAL “BUG -EYE™ 
roughly to the mean flow line over the 


Wing at cruising speed and resulted in a 
slight decrease in drag. In order to ob- 
tain sufficient ground clearance with the 
multiple vertical tail, it was necessary to 
raise the horizontal stabilizer and the 
fuselage camber line at the rear of the 
fuselage. Wind-tunnel tests indicated a 
satisfactory drag coefficient for this 
basic arrangement. With the exception 
of the area around the windshield and at 


TYPE. 


the very tail of the fuselage, any point TYPE ¥ 
| on the fuselage surface can be located by ATURE CONICAL TYPE 

the use of two mathematical equations. NOW USED. 
Its of This simplified the lofting problem con- ‘i 
Relief siderably. 
rated 
Tis Windshield Design 
oe It was originally intended to fair over 
Note a windshield having the basic contour of j 
n flow the fuselage itself. When the complete 

fuselage and windshield were mocked up, Fig. 2. Various types of windshields studied during the initial design stages. 
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TWO MAJOR 
WAR 
DEVELOPMENTS 


now ready for industry 


1. Aeroquip Hose Lines* 


tachable and reusable fittings 
simplify the supply problem and 
save valuable time, thus helping 
our armed forces on all fronts. 


No tightening or adjustment after — 
assembly. Fittings can be re- 
moved from hose and reus 
over 100 times. 


2. Aeroquip Self Sealing Couplings * 


allow disconnection of liquid 
carrying lines without loss of fluid = 
and reconnection without inclu- 

sion of air. 


AEROQUIP CORPORATION. 


NORTHWEST 
AIRLINES ADOPT 
NEW HOSE LINES 
ON DC-3’S 


CAA Approval a factor 


for safety and efficiency 


Coincident with Northwest’s announcement of trans- 
continental service from Seattle to New York, linking these 
areas with direct one-carrier service, Northwest Airlines 
engineers have reported on favorable tests of Aeroquip hose 
assemblies with detachable fittings. 


“The ease of maintenance of these hose assemblies in 
connection with our new plumbing has prompted us to 
authorize the same installations on our entire fleet,” stated 
an NWA official in describing the new DC-3 instrument 
system. 


CAA APPROVAL 


A factor supporting the high performance record of 
Aeroquip hose lines and detachable fittings, and Aeroquip 
Self-Sealing Couplings, is the approval currently granted by 
the CAA for civil aviation applications. These lines and 
couplings, meeting A-N specifications, are in use on Ameri- 
can military and naval aircraft throughout the world. 


The CAA approval, set forth in Product and Process 
Specification P & P 3-6, covers the eligibility of Aeroquip 
hose assemblies with detachable fittings and self-sealing 
couplings for specified hydraulic, fuel, oil, vacuum and in- 
strument line applications. 


Fire resistance is an approved characteristic for which 
Aeroquip assemblies have long been noted by engineering 
and operating personnel, 


With over 5 million hose assemblies with detachable 
fittings, and nearly 1 million self-sealing couplings used, the 
revolutionary advantages introduced by the Aeroquip design 
have createl an entirely new concept in hose line and 
coupling installations and performance, both in efficiency 
and in weight-saving, stock and replacement simplicity, and 
in safety. 
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LOCKHEED CONSTELLATION 9 


AERODYNAMIC TESTS 


Complete tests covering every major 
element of the airplane were run in six 
different wind tunnels. Most of the 
tunnel testing was done at the Univer- 
sity of Washington wind tunnel and in 
the Lockheed Aerodynamic Laboratory, 
but supplementary tests were run at the 
California Institute of Technology tun- 
nel and in the N.A.C.A.’s high-speed 
wind tunnel, spinning tunnel, and the 
19-ft. wind tunnel. The use of a power 
model was invaluable in eliminating 
many difficulties in the original design. 
The various problems of stability, stall- 
ing, and control were overcome in the 
early stages so that not one external 


change has had to be made to the actual 
airplane because of aerodynamic diffi- 
ese culties. To develop the proper engine 
ines installation, a large-scale model of a 
lose 


Fig. 3. Flight engineer's station. 


Cockpit Arrangements 


A cockpit arrangement providing for 
a crew of four was designed. It was felt 
that a flight engineer could well justify 
the additional weight for the installa- 
tion of added controls and instruments 
by obtaining optimum fuel consumption 
on long flights; increased safety by re- 
lieving the pilot of the necessity for 
operating the engines, cabin supercharg- 
ing, and electrical controls; and, also, 
by acting as a flight inspector he would 
know the airplane and its maintenance 
problems more thoroughly than the 
other crew members. The job of flying 
the Constellation is actually much sim- 
pler because of the presence of the flight 
engineer than that of flying many smaller 
airplanes. Torquemeters and _ flow- 
meters were installed on all engines so 
that the flight engineer could obtain 
close control of power and fuel flow, with 
the resultant saving in consumption on 
long flights. 


Fire Prevention 


The Civil Aeronautics Board has 
carried out an extensive investigation of 
fire-prevention means for engine installa- 
tions over the past several years. Based 
on these tests, an engine installation was 
developed for the Constellation in- 
corporating complete fire protection, 
fire warning devices, and fire-extinguish- 
ing means. While the state of the art 
has not progressed to the point where 
the foregoing elements are highly per- 
fected, a great improvement in safety 
has been obtained over that existing in 
older aircraft. Besides taking steps to 
overcome engine fires, Lockheed under- 
took a study of electrical’equipment and 
its relation to fire, with the result that 
many interesting conclusions were 
reached and the results circularized in 
the industry. To prevent the spread of 
fire from the nacelles, the entire wing 


structure was compartmented to allow 
proper ventilation, particularly around 
fuel-tank areas. The assistance of the 
Boeing Company on this problem was 
gratefully acknowledged. 


Engine Drag 


In an effort to obtain minimum drag, 
a reverse flow cowling installation for the 
Wright 3350 engines was designed. It 
was believed that a considerable reduc- 
tion of drag could be obtained by means 
of this cowling; however, subsequent 
wind-tunnel tests proved this to be un- 
true. 


nacelle incorporating a 380-hp. motor was 
tested to evaluate not only the reverse 
flow cowling but various designs of 
standard cowling. It was soon proved 
that a reverse flow cowling taking air 
into the wing leading edge, passing in 
backwards through the engine, and ex- 
hausting it behind a large spinner was 
fundamentally a poorer installation than 
the straight-through cowling in common 
use today. The problem of reversing 
the airflow twice through 180° resulted 
in large internal flow losses not com- 
pensated by lower basic nacelle drag. 
Some cowling types included blowers 
built into the spinners. 

Several different wing sections were 
tested to large seale in the N.A.C.A. 19- 
ft. tunnel. These included the early 
laminar flow types as well as a conven- 
tional type that had been successfully 
flown on the P-38 airplane. At some 
sacrifice of drag, the latter type was 
chosen in the interest of obtaining high 
maximum lift coefficients and excellent 


Fig. 4. Model for running tests on contrcl in the presence of the ground. 
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‘§) jas of the advantages of magnesium alloy sheet is the 
unusual depth to which it may be drawn in one opera- 
tion at an elevated temperature. This wing gun fairing is a 
good example. The overall length of the fairing is 35”. The 
width at its widest point is 102”. The depth of draw is 11” 

This unit was produced in one draw at a temperature of 
550°F., using heated tools, on a 200-ton hydraulic press. All 
experienced sheet metal men will recognize the exceptional 
nature of these results, which could scarcely be duplicated with 
other structural metals. 

To the high strength-weight ratio of magnesium alloys, and 
their excellent weldability and machinability, can be added 
the speed and economy with which deep drawn shapes can be 
produced. In large-scale production, this feature alone may 
dictate the use of magnesium. 

Revere magnesium sheet is available in three alloys, either 


Made of 
REVERE 
Magnesium 


in draw 


The deep drawn magnesium 
shape as it comes from the 
press. Fabricated by Brooks & 
Perkins, Donovan Building, 
Detroit, Michigan. 


ENGINEERING 


REVIEW—JULY, 1945 

hard rolled or annealed, providing a wide range of mechani- 
cal properties and working characteristics. Magnesium is 
available without restriction, subject to the prior claims of 
war production. Your priority rating will help to expedite de- 
liveries. For full information on magnesium alloy sheet and 
plate, tube, rod, bar, extruded shapes and forgings, call the 


nearest Revere office. A Revere Technical Advisor will gladly 
consult with you. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 17, N.Y. 
FABRICATORS OF COPPER, BRASS, MAGNESIUM, ALUMINUM, BRONZE & STEEL 
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SCALE OF 
NOTE: MEASURE ALL PRESSURES FROM CONTOURS 
POSITIVE PRESSURES 
NEGATIVE PRESSURES 


Fig. 5. 


MOMENT COEFFICIENT, 


DRAG COEFFICIENT, Cp 
o 


LIFT COEFFICIENT, 
> 


5 
MACH NUMBER 
SEA LEVEL 
400 


TRUE 200 , 300 500 690 
20,000 FT. ALTITUDE, 
Fig. 6. Variation of lift, drag, and pitch- 


ing moment with Mach Number for the 
Lockheed Constellation. 


stall characteristics. The original low 
drag airfoils were also low in lift and 
subject to high drag increases with 
roughness. During tests in the N.A.C.A. 
19-ft. tunnel, a long investigation 
was made with large chord deicer boots 
to provide better icing protection. 
Flight tests on the large chord boots in- 
dicated that, while it was possible to 
obtain satisfactory operation when the 
boots were new, as they became older 
difficulty developed and sections blew 
off. In the interest of obtaining com- 
plete deicing protection, work has been 
discontinued on the rubber boot deicers 
and thermal deicing is being developed. 

To provide information for fuselage 
cabin-pressure design, it was necessary 
to run complete pressure measurements 
on the fuselage. Pressures developed at 
the wing fuselage intersection generally 


Fuselage pressures derived in wind-tunnel tests showing critical values over the wing. 


were of a high enough magnitude to re- 
quire special attention when added to 
the internal cabin pressure. Fig. 5 
shows a typical wind-tunnel study of 
this problem. 

While large transport airplanes are not 
designed for spinning, nearly all large 
airplanes encounter at least incipient 
spin conditions during their career. To 
study these conditions, a scale spinning 
model was constructed and_ tested. 
These tests indicated the airplane to 
have excellent spin recovery should it 
ever encounter this condition. 

In view of the high speed and high 
operating altitude of the Constellation, 
it was considered advisable to investi- 
gate the compressibility conditions that 
might be encountered. The design 
glide speed of the airplane is 405 m.p.h. 
Such speed imposes high aerodynamic 
loads on parts of the aircraft, and some 
assurance was necessary that the critical 
Mach Number of the airplane was suffi- 
ciently above the level flight conditions 
to avoid changes in stability and control. 
Results of the high-speed tests showed a 
satisfactorily high critical speed. Varia- 
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tion of lift, drag, and moment were 
found to be similar to those encountered 
with many high-speed fighter aircraft. 

One of the biggest problems encoun- 
tered with the aircraft related to the 
ground effect upon landing. A powerful 
elevator had to be developed and pre- 
cautions taken to overcome stalling the 
horizontal tail. An inverted camber tail 
section is used, since there is some in- 
dication that this type of tail can pro- 
vide larger normal force coefficients 
than the symmetric tail for landing con- 
ditions. Good correlation between 
ground plate tests in the wind-tunnel 
and flight tests have been obtained. For 
some time the problem of correcting for 
wind-tunnel wall effect led to some ques- 
tion in this regard. 

The vertical tail section was arbitrar- 
ily chosen with a high thickness ratio 
to provide gradual stalling at high 
angles of yaw. A condition was ob- 
tained whereby a vertical tail stall 
started first on the tail surface that leads 
into the yaw, was followed by the stall 
ot the middle vertical surface, and 
finally developed on the remaining out- 
board surface. This condition gives 
ample warning of the tail stall and main- 
tains a restoring moment at high angles 
of yaw. These effects are not often ob- 
tained with thin vertical tail sections. 

A minor but important problem was 
concerned with the development. of a 
satisfactory wing fuselage fillet and also 
an outboard nacelle fillet, but sufficient 
testing soon eliminated all troubles con- 
nected with these items. 

Because of the importance of a high 
lift coefficient for a transport airplane, 
intensive wind-tunnel tests have been 
run to develop effective wing flaps. 
Hundreds of tests have been made to 
evaluate the proper flap sections, gaps, 
and other modifications that have re- 
sulted in satisfactory pay loads for the 
landing condition in practice. 


STRUCTURAL TESTS 


Structural tests, including destruction 
tests, on most of the major elements of 


Fig. 7. Lockheed tunnel test model for wing fap development. 
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TAPPED 
THREADS ARE 


Whether you are a producer or user of light-metal or plastics 


More and more, Heli-Coil Inserts are being used to protect products, it will pay you to follow the lead of aircraft 


tapped threads in new light-metal and plastics products design, production and maintenance men and investigate 


against excessive wear. By giving steel hardness to tapped Heli-Coil Inserts. For a small product, they've supplied the 
threads, Heli-Coil Inserts increase the usefulness and broaden answer to many a big problem! 


the markets of assemblies in these newer materials. 
¥. S. and Foreign Patents Issued and Pending. 


Heli-Coil Inserts are precision-shaped helical coils of stainless 
steel or phosphor bronze wire. They engage smoothly with 
American National threads. They are lighter, less bulky and 


easier to assemble than solid bushings. 
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Fig. 8. Wing joint destruction test showing failure. 
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Fig. 9. Variation of cabin pressure with altitude for the Constellation. 


the aircraft were run in the Research 
Laboratory. Actual failures of the wing 
joint were encountered and corrected. 
Many elements, such as the flap mech- 
anism, were given prolonged life tests 
under simulated operating — loads, 
through thousands of cycles, to insure 
proper service life. Fatigue testing has 
played a large part in the development of 
the airplane structure. To develop the 
dual nose-wheel installation, a mock-up 
installation was built and towed around 
the field at high speed to investigate the 
various problems encountered should 
one tire go flat and to evaluate those 
problems common to nose gears in 
general. Laboratory structural tests 
have been, and are being, supplemented 
by elaborate flight measurements on an 
actual airplane. 


CABIN PRESSURE TESTS 


Experience obtained on. the first 
American pressure cabin airplane, the 


Lockheed XC-35, was freely drawn upon 
to develop the pressurization and the air- 
conditioning system for the Constella- 
tion. The control panel, valves, re- 
circulating fan, cabin superchargers, and 
their drives, as well as a refrigerating 
unit had to be designed and _ tested. 
While the refrigeration unit has been 
deleted for the present, it is believed to 
be a necessary part of air-conditioning 
transport airplanes. Fig. 9 shows the 
pressures obtainable in the cabin. 

A method of recirculating a large per- 
centage of the cabin air greatly simpli- 
fied the overall supercharging problem. 
It gave a definite power saving and 
better control of fumes and odors, as 
well as improved heating. Dual super- 
chargers, driven directly by the engines, 
provide capacity for full cabin super- 
charging in the event of the failure of 
either one. These elements, designed 
and built in the Lockheed Research 


Laboratory, were subjected to thou- 
sands of hours of ground testing in order 
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10. Control surface balances com- 
Bis. in Table 4. Data based on L.A.C. 
tests on 20-in. chord models. 


to obtain reliability for service. <A 
number of problems yet exist before the 
problem is entirely solved. These have 
to do with elimination of cigarette 
smoke, provision of proper heat dis- 
tribution and quantity, particularly at 
night, and defrosting of cabin windows. 

The results obtained in flight justi- 
fied the development expense, since the 
passenger and crew comfort obtained 
has been well received. 


CONTROL SURFACE Booster 
DEVELOPMENT 


One of the most difficult problems 
encountered was the development of the 
control surface hydraulic boosters. It 
has been necessary to overcome a con- 
siderable amount of opposition to the 
booster because of the usual objections 
of having mechanical devices in the basic 
control system more complicated, and, 
probably, more subject to failure, than 
the well-proved cable and pulley con- 
trols. To overcome these objections, it 
has been necessary to provide indepen- 
dent stand-by units to give control if 
the basic element should fail. 

The operating principles of control 
boosters are not new. Steamships have 
used them for years, large trucks are so 
equipped for steering, and a large per- 
centage of motor cars and trucks use 
vacuum or hydraulic boosters for clutch 
and brake operation. The application 
to aircraft, however, is much more in- 
volved than in the foregoing examples 
because of the close balance that must 
be obtained between control feel, sta- 
bility, and flutter factors on one hand 
and. reliability, weight, and simplicity 
on the other. 

Lockheed undertook the development 
of hydraulie control surface boosters as 

long-range research problem in 1939 
before designing the Constellation. The 
decision to use the device on this aircraft 
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Vastly increased postwar passenger and 
cargo transportation will demand the 
utmost precision in aircraft engine 
performance. For almost half a century 
Holley Carburetors have been famous 
for their accuracy and dependable 
performance. Today they control the 
pulsing motors of American warplanes. 
Tomorrow they will add new effi- 
ciency, smoothness and certainty of 
action to the planes of peace. Look 


to Holley for carburetor leadership. 


HOLLEY CARBURETOR COMPANY 


5930 Vancouver Ave., Derroir 4, MICHIGAN 


AIRCRAFT, AUTOMOTIVE, MARINE 


CARBURETORS ann ACCESSORIES 
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was made at the inception of the design 
so that full advantage could be taken of 
all the benefits to be obtained without 
compromise. Five years of intensive 
development have solved the many 
problems brought up in applying the 
booster to a large aircraft with the most 
gratifying results. Future possibilities 
are appealing. 

The decision to use a control surface 
booster on the Constellation was made 
only after a complete study of all the 
factors involved. The advantages that 
would be obtained if such a device could 
be successfully developed were these: 


(1) Fora given control surface area, 
maximum control could be obtained, 
surpassing that obtainable with any type 
of aerodynamic balance known. 

(2) For a given maximum control- 
lability the surface equipped with a power 
booster has from 12 to 30 per cent less 
minimum drag at cruising and high 
speeds. 

(3) Control forces of any given value 
could be obtained without the danger 
of overbalance. 

(4) The control surface equipped 
with the booster is in no way subject to 
overbalance in bad icing conditions, and 
there are no fabric seals to trap water 
and freeze. 

(5) The basic control surface shape, 
when no aerodynamic balance is used 
and a booster is substituted, is much 
better adapted to high-speed flight 
where compressibility effects are a factor. 
Balance types IV and II (Fig. 10) are 
definitely known to be bad for high 
velocities. 

(6) The power booster is the only 
device that can oppose unfavorable 
aerodynamic and flutter forces as well as 
create favorable ones. This feature will 
be extremely important for ultra-high- 
speed airplanes operating near and in 
compressibility conditions. 

(7) The value of the control forces 
could be readily changed, overnight if 
desired, or even made adjustable in 
flight within safe limits. 

(8) The use of a power booster opens 
the way toward using an acceleration 
limiter on large aircraft designed to low 
margins of safety. 

(9) For a given maximum control- 
lability, the control surface equipped 
with the booster will weigh less than 
those with the aerodynamic balance. 

(10) A control surface equipped with 
a booster combination can be highly 
insensitive to manufacturing tolerances 
and service damage, which is definitely 
not true for any aerodynamic form giv- 
ing a high degree of balance. 


With all of the above advantages in 
favor of the booster, the question arises 
as to why al! airplanes have not been 
universally equipped with such controls. 
Both hydraulic and electrical boosters 
have been, and are being, used on air- 
planes other than the Constellation. 
In several cases they were discontinued 
as being unsatisfactory. The failure of 
these booster applications may in all 
cases be traced to either (1) general 
service difficulties due to insufficient 
development; (2 applying the booster 
as an aid to some form of aerodynamic 
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Fig. 11. Definition of control boost ratio. 


STICK FORCE CURVE 


STICK FORCE 


CONTROL SURFACE ANGLE 


Fig. 12. Desirable control hinge moment 
characteristics. 


balancing, trying to get it to reduce the 
hinge moment of the surface only at 
high deflections; or (3) improper basic 
design criteria for the booster. 

If the booster is combined with a type 
of aerodynamic balance designed to do a 
major portion of the work, many of its 
advantages are lost. Also, while the 
basic principles of the booster are ex- 
tremely simple, there are many highly 
technical problems that must be over- 
come to obtain a successful unit. 

The disadvantages of the control sur- 
face booster are these: 

(1) Necessity to provide automatic 
stand-by or dual means of operation to 
account for failure of the basic element. 

(2) Added complication for service 
and maintenance. 

(3) Control cable and booster valve 
friction multiply the difficulty of the 
surface finding its free floating angle by 
the boost ratio used. This is a serious 
problem in trim and stability. 

(4) Vulnerability in military aircraft. 

It is interesting to note that all of the 
above disadvantages are of a mechanical 
nature and are therefore subject to be- 
ing overcome by good design. 


Control Problems 


Before comparing various types of 
aerodynamic balances, it is well to re- 
view the critical control problems on a 
large aircraft such as the Constellation. 
In an effort to improve maneuverability 
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with safety, a thorough study was made 
to find out what control forces a pilot 
wanted on a large airplane. There were 
no actual values that could be used for 
design purposes when the booster was 
first designed, so the units were all made 
with variable boost ratios. After a 
considerable amount of flying by a 
number of pilots, the values shown in 
Table 2 were obtained. 

The critical forces shown in Table 2 
occurred on landing, at minimum two- 
engined-out control speed and during 
approach in rough air, respectively. 
Elevator forces on landing down to 35 
lbs. were tried but were found to be too 
light. The desirable forces have been 
obtained on the Constellation, except 
for the case of the ailerons where a basic 
friction of 5 to 6 ft.lbs. in the system 
makes it extremely difficult to obtain the 
desirable force. 

The problem of obtaining these forces 
may be visualized when it is considered 
that the horizontal tail area for the 
Constellation is 10 sq.ft. more than the 
Electra 10A wing area or almost half 
that of the DC-3. To move one-fourth 
of this area through an are of 40° at an 
air speed of 90 m.p.h. with a force of 80 
Ibs. requires a substantial boost ratio or 
a close (and unobtainable) degree of 
aerodynamic balance. 

During the flight tests to evaluate de- 
sirable forces, it became apparent that 
pilots want not only proper forces but 
also a shape of hinge moment curve such 
as that shown in Fig. 12. 

The present type of booster gives a 
substantially straight curve as indicated 
on the same figure. However, pilots 
want a steep slope of stick force against 
control surface angle through the neu- 
tral (or trim) angle to give ease of trim- 
ming, good static stability, and less 
tendency for overcontrol. At inter- 
mediate angles the force should increase 
slowly but positively. Near maximum 
angle the force should increase rapidly to 
prevent inadvertent stalling or overcon- 
trolling. It is possible to obtain this 
type of curve with a mechanical booster, 
giving an airplane an apparent stability 
that may be impossible to obtain other- 
wise. This would be a great step in im- 
proving the flight characteristics of air- 
craft and a definite contribution to 
safety. Work is progressing in this field. 

The Constellation was designed to 
have the maximum possible control 
about each axis. The ability to use 
small fields safely, meeting the Civil Ai: 
Regulations (Amendment 56), meant 
the possibility of carrying more pay 
load in and out of more places and put a 
premium on good control under the 
conditions outlined in Fig. 13. The in- 
corporation of extremely high power in 
the airplane led to the condition where 
the rudder and aileron control problem 


TABLE 2. 


Control Forces for a Large Airplane. 


Item 
Elevator force on wheel at full deflection 
Rudder pedal—full deflection 
Aileron—partial deflection—one hand 


Maximum 

Desirable Force Obtainable 
50 to 80 lbs. 160 lbs. 
150 lbs. 500 Ibs 


10 ft.lbs. 35 ft.lbs. right 


30 ft.lbs. left 
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FUEL TANK PRESSURE CON- 
TROL VALVE Model FAZ. 
aneroid valve which prevents 
itation and vapor-lock in fuel 
em by maintaining a prede- 
nined pressure in fuel tank 
er all flight conditions. Wt. 
»., 2 oz. Overall, 44,” x 5”. 


PRESSURE RELIEF VALVE. 

This non-adjusting valve as- 
sembly serves dual purpose of 
venting excessive pressures and 
admitting air, preventing negative 
pressures. Settings to customer's 
requirements. Wt. 3 oz. Overall, 
length 3”; width 1/2"; height13%,”. 


ALTITUDE COMPENSATING 

VALVE. Specifically designed 
to maintain given pressure on a 
system regardless of altitude. A 
vacuum relief valve is incorporated 
in case negative pressures develop 
in the system. Wt. 15 oz. Overall, 
length 3”; width 2”; height 34,” 


Aiding allied aircraft to fly 


OIL PRESSURIZING VALVE 

Model SOV-1-3. A double 
action valve, maintains a prede- 
termined pressure on oil tank pre- 
venting cavitation in system. Safety 
feature prevents vacuum develop- 
ing in tank. Wt. 6 oz. Overall, 
length 5%”; width 3”; height 2”. 


These and other Standair precision automatic engine controls for aircraft are more fully described in the 1945 edition 
of Aeronautical Engineering Catalog. Standair also manufactures aircraft lighting equipment (see 1945 A. E. Catalog), and 
sheet metal products. For complete details or information relative to application to your specific problems, write or wire. 


Standard Aircraft Products, Inc., 1831 Graybar Bidg., New York City 


SALES 
OFFICES 


lL. M. Payne Company, Inc., 417 Curtis Building, Detroit, Michigan 
Hartwell Aviation Supply Co., 3417 Crenshaw Bivd., Los Angeles, Cal. 
Hartwell Aviation Supply Co., Huron Building, Kansas City, Kansas 
Hartwell Aviation Supply Co., 608 North St. Paul $?., Dallas, Texas 
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with one engine out was from 180 to 240 
per cent as great as that for other trans- 
port aircraft at a given air speed. This 
came about by having powerful engines 
carried far from the fuselage because of 
the large propeller diameter. 

The use of an extremely high lift flap 
and, consequently, great ground effect 
on landing required the use of a powerful 
elevator. 

If it were not for these conditions of 
obtaining the ultimate in performance 
with one or two engines out on one side, 
making minimum speed landings and 
getting the greatest possible control at 
the stall, the problem of flying any air- 
craft with gross weights up to 250,000 
lbs. would be simple and no power boost- 
ers would be required. The arguments 
presented in this paper for boost controls 
could all be nullified by accepting mini- 
mum control speeds 20 or 30 m.p.h. 
above those possible to obtain with the 
booster. However, the effect of this pro- 
cedure on safety, required field length, 
airplane economics under existing regu- 
lations,? and overall maneuverability is 
too apparent to require any discussion. 

The final boost ratios used on the Con- 
stellation were much higher than any 
used on any other aircraft (generally 
around three- or four-to-one). They are 
shown in Table 3. All surfaces utilize 
a slight amount of servo action on the 
trim tab to make the ratios feasible. 
This does not increase drag, area, or 
weight. 


angle. This results in having a varying 
amount of aerodynamic balance ahead 
of the hinge line. The comparative 
data are based on wind-tunnel tests of 
models. 

Fig. 10 shows the four types of control 
surfaces considered. All surfaces are 
considered to be equipped with com- 
bined servo-trim tabs. 

Type I is the plain, unbalanced con- 
trol surface of the type used on the Con- 
stellation. 

Type Iis the conventional, highly de- 
veloped, elliptic nose overhanging bal- 
ance widely used on many aircraft of all 
sizes. 


LOCKHEED CONSTELLATION 


Type II is an effective internally bal- 
anced unit. The balance may be sym- 
metrically located or, for elevators and 
ailerons, displaced to obtain more travel 
one way than the other. 

Type IV consists of a bulge or modi- 
fication to the elevator contour behind 
the hinge line. 

Without attempting to present a mass 
of graphic data on the advantages of 
each type of surface, the comparison of 
the basic four is given in Table 4. 

In order to clarify the reasons for us- 
ing such high control booster ratios, 
some data will be presented as an ex- 
ample. A study was made of the more 
promising types of aerodynamic balance 
compared to the unbalanced type. Ex- 
haustive wind-tunnel tests were under- 
taken to evaluate the advantages of all 
the basic means for reducing hinge mo- 
ments. The four control surfaces shown 
in Fig. 10 were tested in comparative 
tests by a large model. To determine 
the interaction of all the tail components 
a '/, scale model was constructed. 

Flutter models having the proper de- 
flection and frequencies (Fig. 14) were 
used and tested to destruction,at high air 
speeds. 

With information from the research 
noted, Table 4 was prepared. Condi- 
tions for the comparison in the table are: 
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(1) A given control surface section, 
planform, and area (except as noted). 

(2) Equal control surface chords be- 
hind the hinge line. 

(3) Maximum amount of aerody- 
namic balance without overbalance at 
any angle of the control surface or angle 
of attack. 

(4) Use of a combinedservo-trim tab. 
(The use of aerodynamic overbalance 
plus an antiservo tab is not considered.) 

To simplify the comparison further, 
the use of the control surface for an 
elevator will be considered. In view of 
the fact that both the rudder and ailer- 
ons require a higher degree of hinge 
moment balance than the elevator (as 
noted by the boost ratios), this compari- 
son is conservative in showing the ad- 
vantages of the mechanical booster com- 
bined with Type I control surface. 
(Refer to Fig. 12 to see the design con- 
dition under which elevator control is 
critical.) 

Type I control surface is similar to 
that used on the Constellation. It gives 
the highest lift, highest hinge moment, 
and lowest drag. Structurally, it is 
simple and strong. 

Type II is the widely used overhang- 
ing nose balance. It cannot develop as 
high maximum lift because of leakage 
across the balance and an early stall due 
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TaBLeE 4. Comparison of Control Surface Types. 
: Control 
TaBLE 3. Boost Ratios on the Surface Type I Ill IV 
Constellation. 
Maximum down ft 
Range of Boost load compari- © 
Item Final Ratio Ratios Tested sononlanding OS 100% % 78% 100% 
Elevator 9.33 to 1.0 9.33 to 2¢ with maxi- $5 
Rudder 23.0to1.0 33 toltoldtol elevator 
Aileron 26.0 to 1.0 26.0 to 1 angle 
Control surface ,= 40 : 20 40 
angle formax- 7:5 (balance preci- (limited by 
= itates stall) clearance) 
Types of Aerodynamic Balances imum lift 5 6 pitates sta are 
Relative dragat <.4 100% 112% 102% 102% 
To make clear several of the foregoing cruising 2D ae 
statements on the relative advantages Hinge moment re 5 100% 47% 25% 96% 
of the mechanical booster over the aero- on landing 39 
dynamic booster (or balance), the most (tab set for ¢ 
promising types of the latter will be con- g ) 10X47—53.5% 100X25—32.2% ager 
sidered. There are, of course, an in- t 100% 
finite number of types of aerodynamic Ways a 
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balance used with varying degrees of equal landing $ 
success for different applications. To control * oo 
malin make a reasonable comparison, control Required boost = 9.33 5.00 3.01 8.95 
adie: surfaces having a constant area behind ratiofor80-lb. 20 
. . . . — 
: pre- the hinge line are considered in each case control land- © 
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Fig. 13. Critical design control conditions. 


to the balance projecting. This surface 
gives a drag increase of 12 per cent or 
more over Type I. On a laminar flow 
tail section the drag increase would be 
much more. 

Type III has an internal balance with 
a cloth or rubber seal. This balance is 
sensitive to contour of the surface, gap, 
and leakage. While the drag is good, 
the maximum control angle is limited 
severely, resulting in a low maximum 
lift. An unsymmetric balance location 
san be used for elevators and ailerons 
but not rudders. The hinge moments 
obtainable are low, but the lack of ef- 
fectiveness is serious. This can be im- 
proved using a thicker tail section at a 
sacrifice in drag. 

Type IV has a bulged trailing edge. 
This is effective on small fast airplanes 
where stick forces in high-speed maneu- 
vers are important, but it is not useful 
for the landing condition. 

For the case where maximum control 
is sacrificed and equal control surface 
areas are considered, Type I control 
with a booster on the Constellation saves 
100 b.hp. for the design cruising condi- 
tion at 17,000 ft. when compared to 
Type II. For equal overall control 
where the area of Type II must be in- 
creased to get the same lift, the gain is 
approximately twice this amount. This 
saving of 200 b.hp. results in an increase 


of 880 Ibs. for a transcontinental flight. 
In terms of operating profit, this is a 
substantial gain and certainly worth 
working for. Note also that a boost unit 
is required even with the optimum 
forms of aerodynamic balance, so the in- 
stalled weight of Type I surface plus a 
high ratio booster and its stand-by units 
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is no greater than that for Type IT or III 
with the low ratio units. 

As aircraft get larger, the need for 
mechanical power to aid the pilot will 
increase. Compressibility effects will 
soon start to show up in high-altitude 
turbojet transports, as well as in military 
aircraft, so the vast field of possibilities 
for booster controls must be investi- 
gated as quickly as possible. 


Tue Hypravtic Booster System 


Careful analysis of the basic design re- 
quirements for booster systems was 
made, with the following conclusions: 


(1) The cockpit control must always 
be connected directly to the control sur- 
face. A hydraulic connection was found 
to be extremely undesirable. 

(2) The stick force should always be 
a given percentage of the total control 
surface hinge moment at a given surface 
angle. 

(3) The booster system must not 
“motor.” With improper design, it is 
possible for any type of mechanical 
servo unit to act in reverse and drive the 
load. The jig setup shown in Fig. 15 was 
practically wrecked in motoring tests. 
The basic theory has been worked out, 
and it is now possible to compute closely 
the booster frequency and actually make 
the booster a flutter dampener. This 
required the time of a highly competent 
mathematician for more than a year. 

(4) It must be possible to fly the 
airplane with no power. 

(5) The rate of application of con- 
trol surface angle must be evaluated for 
each type of airplane and adequate rate 
of booster response provided. This 
rate is about 40° per sec. on the Con- 
stellation. This rate must be provided 
under adverse and emergency conditions. 

(6) Dual sources of power should be 
available automatically. 

(7) Relief valves should be used to 
limit the maximum control surface loads 
to their design values. 

(8) There must be no “‘dead spots,” 
particularly through the neutral control 
point. 


Dynamic flutter model to study vibration conditions. 
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ROTAMETERS for flow rate 


1TH all the noise in the World today, perhaps you will 
V V appreciate advertisements of a more quiet sort. So we 
are taking this simple way of telling you about our product. 
We make rotameters for flow rate measurement and con- 
trol, and we believe it is important that you know about 
them because they offer advantages which you cannot 
obtain in any other flow rate measuring device. First, let 
us describe the principle of the rotameter. 


The Principle of the Rotameter 


The rotameter is an ‘‘area-type’’ meter in which 
the variation in area is obtained by means of a 
vertical tapered tube with the smallest diameter 
at the bottom. A weight of fixed diameter 
(called the “‘float’”) moves freely within this 
tapered tube and hence the area between the 
float and tube éwcreases as the float rises. This 
area then becomes a measure of the flow and for 
every flow rate there is a fixed position of the 
float in the tube. Therefore, the rotameter can 
be accurately calibrated to read directly in flow rate. This method 
of flow measurement gives advantages of great importance. 


Le 


The Advantages of the Rotameter 


Succinctly stated, the main advantages of our rotameter are as 
follows: 


(1) Since the metering tube is usually transparent, the main metering 
elements (float and tube) and the fluid ae metered are clearly 
visible. High accuracy may be maintained because dirt accumulations 
are immediately perceived and because a secondary remote reading 
instrument, when used, may be quickly checked against the primary 
metering element, the rotameter. 


(2) A wide flow range may be obtained in one rotameter. A ratio of 
20 to 1 from maximum to minimum flow is easily reached if necessary 


(3) Since area variation is measured (rather than head), the calibration 
curve of the rotameter is practically a straight line so that a direct 
reading scale with evenly spaced divisions is obtained. There is no 
compression of the divisions at low flows, so the same high metering 
accuracy is gained throughout the flow range. 


(4) Because the area between the float and tube increases when the flow 
rises, the pressure drop across the float is low and constant. Pumping 
costs are reduced and low initial head may be tolerated by using an 
Oversize meter with a light float. 


(5) Our patented Stabl-Vis rotameter compensates for normal variations 
in viscosity and density so that viscous oils and chemicals, such as 
concentrated sulphuric acid, may be measured accurately in spite 
of wide temperature changes. 


(6) The metering float travels a distance of at least 5 inches, and meters 
are obtainable with float travel as long as 24 inches. Hence, by 
shortening the flow range and lengthening the float travel, higher 
accuracies may be obtained with the rotameter than with any 
other flow rate measuring device. 


(7) The float moves freely in the metering tube so there is no friction 
or hysteresis. Therefore, the rotameter reaches the Instrument 
Engineer's ideal goal of high accuracy, consistently maintained 
during years of service. 

(8) Due to its simplicity, the rotameter is readily made corrosion proof 
and, therefore, may be used to measure flows of gases, liquids and 
slurries that no other meter will handle with continuous success. 


9) Also, due to its simplicity, the rotameter is easy to install and 
reasonable to maintain. 
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A quiet advertisement for a noise-weary World 


its anitages to \ 


‘ement and control 


The Scope of 
Fischer & Porter Rotameters 


We originated the precision-bore tapered 
rotameter tube of boro-silicate glass, and have 
designed and built a full line of rotameters to 
solve the varied flow rate problems of Indus- 
try. We can measure liquid flows from 0.15 
cubic centimeters per minute up to 14,000 
gallons per minute, and gaseous flows from 3 
cubic centimeters per minute up to 16,000 
cubic feet per minute. Temperatures to 750° F. 
and pressures to 10,000 p.s.i. can be provided for in our equip- 
ment. Flow indication, flow recording, flow totalization and 
automatic flow control are all available to you in designs which 
have been proved by many field installations to be practical, 
accurate we dividend-paying meters. 

A steady stream of basic improvements in 
the rotameter have come from our research 
laboratories. A most recent worthwhile 
development has been a marked better- 
ment in the electrical inductance-bridge 
method of telemetering the position of the 
rotameter float to a remote recording or 
controlling instrument. This method in the 
past has been somewhat discredited by 
Instrument Engineers because it was sub- 
ject to errors from temperature and voltage variations, and 
because it lacked power. Because of the great simplicity of the 
inductance-bridge principle, we decided not to accept this dictum, 
sO we went to work to overcome its weaknesses. Today we can 
guarantee that our new circuit is not affected by wide variations 
in either temperature or voltage, and furthermore it has three 
times the power of any previous comparable instrument, so that 
the pen now positions with speed, positiveness and accuracy. 

One of our most important recent product announcements for 
aviation has been a remote-reading flight meter for gasoline or 
oil. This instrument has a new electric circuit that is free of 
friction and hysteresis. It is also the only flight meter that com- 
pensates for viscosity and density variations in the fluid being 
metered. It offers high accuracy in flow rate measurement for 
post-war planes. 


How to obtain 


New Era in Flow Rate Measurement’ 
F 

We have prepared an interesting bulletin | 

entitled, ““A New Era in Flow Rate _ A NEW ERA 

Measurement,’’ which expands the above cities 

material into a profusely illustrated, MEASUREMENT 

semi-humorous and instructive manual 

for those who have flow rate control | 

problems and who would, therefore, like | 

to know more about our rotameters. If 

you will write to us, we will gladly send y 

you a free copy without any obligation. FISCHER & PORTER COMPANY, 


If, in the same letter, you can outline one 
of your most important flow rate problems, we'll tackle it gladly 
and try to come up with a good answer for you. 


FISCHER « PORTER COMPANY 


6107 COUNTY LINE ROAD HATBORO PA. 
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CYLINDER 


LOCKHEED CONSTELLATION 


Fig. 15. Booster “‘motoring" jig reproducing inertia of rudder. 


bea 45 
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Fig. 16. Sketch showing operating principles of Lockheed Booster. 


Loading springs to test elevator 
booster. Fig. 18. Preflight control test rig. 
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(9) The trim tab effectiveness must 
not be lost due to booster friction. 

(10) Rapid shutoff means should be 
provided. 

(11) Until the basic elements are 
well proved in service, dual units or 
other auxiliary means must be provided 
for elevator and rudder control. 

(12) The unit must be capable of 
operating at extremely low tempera- 
ture. 

Complying with these conditions, the 
Constellation control system has proved 
to be a reliable and highly satisfactory 
method of obtaining the advantages 
previously outlined in this paper. The 
operating principles of the system are 
shown in Fig. 16. Any one engine, 
operating at idling speed or above, can 
supply power to operate all boosters in 
any conceivable maneuver. Auxiliary 
elements are provided for the elevator 
and rudders. The elevator control, in 
addition, can be shifted in ratio, and 
with both hydraulic boosters off one 
pilot can make a landing at about 100 
m.p.h. using manual means only. Many 
such special precautions have, of course, 
been taken to ensure absolute safety in 
order to answer all criticisms on this 
unorthodox control arrangement. 


ScaLE HypDRAULIC SysteM TEstTs 


To prove the design principles de- 
scribed and to develop all phases of the 
hydraulic system, the hydraulic boosters, 
landing gear, flaps, pumps, complete 
plumbing arrangement, automatic pilot, 
brakes, and cockpit were built up in the 
laboratory to full seale. The exact space 
relationship between all components was 
reproduced. Four Ford motors, con- 
trolled from the cockpit to simulate the 
airplane engines, drove the hydraulic 
pumps. The air loads on the flaps and 
gear were simulated. Large springs were 
used to develop the actual air load exist- 
ing on the elevators, rudders, and ailer- 
ons. These loads were derived from 
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HE war wouldn’t wait—it has never waited—and today it’s 
moving faster than ever. That’s why, in the earliest, darkest 
days, the thousands of Americans at Jack & Heintz set their sights 
high on production of vital aircraft equipment—and will keep 
them there to the very end! 


As the fighting turned slowly in our favor and now... 
island by island... mile by mile... draws closer to the enemy 
homelands, the tempo goes up and up and up. Doubled, 
trebled, quadrupled production assignments roll in... 
and the equipment rolls out at the same pace. Laboratory- 
precision products never before turned out in more 
than a few score are streaming to all fronts by the tens 
of thousands. 


As a result of this intensive manufacturing experi- 
ence, Jack & Heintz is today a group of severa 
thousand time-conscious, production-minded people 
who have packed years of experience and know-hov 
into months—broken all records in mass productio 
of precision equipment — and kept faith with or beate 
every deadline ever given them. 


Just as this organization has kept pace with war, so 
it can help you in peace. For postwar competition won’t 
wait, either—and the manufacturer who gets to market 

with enough ...on time... and right wil 


head the field. 


JaAcK a HEINTZ 
Incorporated 


Jack & Heintz Inc., Cleveland, Ohio, manufac- 
turers of aircraft engine starters, generators, gyro 


pilots, gyro flight instruments, magnetos, motors. 
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ABOARD THE CARRIER they call this man the “rainmaker.” 
He’s an Aerographer...his important job is forecasting 
the weather. Important? Put yourself in a tight little cockpit 


watching the carrier deck drop away as you head for a 
4 Bh 4 ran cloud-banked horizon lugging a couple of explosive calling 
* cards in your bomb racks. Would you want the risk of 
ooh: . eg unknown weather conditions added to the hazards of a job 
like that? 
rT. row fa Very lives depend upon the technical skill of tens of 
10} puis fe thousands of such trained technicians in our Armed Forces. 
se ah brigmer Men like this who have serviced flying, and those who 
ana TUE weve have themselves flown in this war, are destined to add their 


great store of knowledge and experience to the bright 
future of America’s peacetime aviation industry. 


My. 


OUT OF THE WORLD’S LARGEST PETROLEUM LABORATORIES 


have come aviation fuels and lubricants specially developed 


to match the spectacular performance, to meet the critical 
demands, of the Allies’ great fighting planes. Esso aviation 
gasoline,currently being supplied to one out of every five Allied 


planes, is made in many grades to meet every standard 


SOLD IN THE 25 STATES INDICATED Ae 
The war years have added a great recent store of knowledge Ber Sg 


Waa 


test for volatility, vapor pressure, corrosion and gum, storage 


AVIATION PRODUCTS 


stability and knock rating. 


to our 40 years of aviation research... assuring you that 


“you can depend on Esso products”...now and in the 


brighter tomorrows to come. 
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LOCKHEED CONSTELLATION 


Fig. 19. Water ballast system for controlling weight and center of gravity position in flight. 


wind-tunnel tests. Arrangements were 
made to reproduce the loads occurring 
at 80, 120, 200, and 350 m.p.h. to cover 
the full speed range of the Constellation. 

This mock-up was used to study 
proper boost ratios, friction, effect of loss 
of engine power, interaction of all hy- 
draulic components, and to do basic de- 
velopment work on the pumps, valves, 
and all other components. The work 
went on for more than 3 years. To 
study the effect of low temperatures on 
the booster system, the whole tail as- 
sembly was enclosed and its temperature 
lowered to —70°F. After freezing, the 
controls were operated and forces meas- 


ured. Contamination tests involving 
the deliberate addition of dirt and water 
to the hydraulic fluid have also been run 
at normal and low temperatures. Cable 
tension regulators to compensate for the 
change in fuselage length with internal 
pressure and temperature were de- 
veloped to maintain uniform control feel 
under all conditions. 

The laboratory tests did not answer 
all problems on the control boosters, 
primarily because the desirable control 
forces were not known until after the 
airplane flew. A secondary factor was 
the effect of friction on trim which was 
not simulated on the mock-up. On the 


Fig. 20. Stress warning indicator for nose landing gear. 


whole, the laboratory tests were about 
95 per cent effective in covering flight 
conditions. One of the outstanding ad- 
vantages of the control mock-up was 
that it provided the opportunity to 
abuse deliberately the various systems 
under safe conditions and _ thereby 
showed up potential weaknesses that 
probably would not have been uncovered 
otherwise. Both the engineers and flight 
test pilots soon provided a member of 
their groups to act as the official 
‘wreckers” during tests. A secondary 
but important advantage of the mock- 
up was provided in that the pilot per- 
sonnel could contribute their criticisms 
and comments during the design stages 
and also be shown all features of the 
design. This went far to get their en- 
thusiastic support on the overall prob- 
lem. 

The basie information developed on 
this type of control has been used with 
good success to provide similar controls 
on several high production Lockheed 
airplanes. It is felt that the principles 
have been well established and that the 
mechanical booster is the forthcoming 
type of control not only for large aircraft 
but also for the small, fast, high-speed 
types. 


ENGINE TESTING 


Previous to flying the airplane, a large 
amount of testing was done on the power- 
plant installation. The fuel system was 
tested under altitude and temperature 
conditions to provide proper fuel flow. 
A running engine installation was pre- 
pared and tested for a long time to elimi- 
nate mechanical difficulties on the 
ground. It is not believed that this 
type of test is, in general, advisable, 
considering the cost involved. 

In order to get a complete test on the 
engine installation before the Constella- 
tion flew, a Ventura airplane was 
equipped with the Constellation engine 
installation for flight tests. This flying 
test bench had the same performance as 
the Constellation and was therefore ide- 
ally suited for engine tests. Results ob- 
tained during these tests correlated well 
with the smaller scale wind-tunnel tests 
previouslymentioned. At the conclusion 
of the test program, the aircraft was sold 
to the engine manufacturer for further 
development of the engine as a type. A 
supplementary test run during develop- 
ment included the measurement of the 
time required to change complete engine 
installations on the actual airplane. 
This was done in 27!/2 min. 


Fiicut Tests 


The first flight of the Constellation 
took place January 9, 1943. Previous to 
that date extensive preparations had 
been made for complete flight testing on 
all the airplane components. To check 
the booster control system, a spring ar- 
rangement was installed on all control 
surfaces to simulate flight air loads. 
With various combinations of engines 
running, the cockpit controls were 
moved and checked for operation (see 
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“SUPERCHARGING” NIPPON’S SKIES 


| BEFORE THE BOEING B-29s’ first mis- 
| sion, engineers had to conquer the 


stratosphere enable the giant 
planes to fly at glacial altitudes for 
gruelling hours. The “secret weapon” 
that solved the problem is a turbo- 
supercharger. Its most important 
component parts are super-precision 
anti-friction bearings mounted in 
laminated plastic retainers. Made 
from BAKELITE laminating var- 
nishes, these retainers function at 
exceptionally high bearing speeds 

up to 30,000 r.p.m. They also operate 


| at temperature extremes, ranging 


from 350 deg. F. to 60 deg. below 


zero. 
Laminated plastics based on 
BAILELITE resin varnishes give de- 


signers, product engineers, and in- 
dustry the advantages of dimension- 
al stability and of machineability to 
extremely close tolerances. Light in 
weight, high in dielectric strength, 
low in oil absorption, and exception- 
ally resistant to abrasion, laminated 


BAKELITE 


TRADE -MARK 


plastics in sheet, tube, and rod form, 
bring an outstanding combination 
of properties to such diversified 
products as gears, electrical coil 
forms, aircraft pulleys, fairleads, 
and propeller supports, telephone, 
radio and television equipment, hos- 
pital table tops, industrial helmets, 
and countless other products. 
Write Department 25E for book- 
let describing laminated plastics, 
made from BAKELITE laminating 


varnishes. 
TRADE co MARK 


BAKELITE CORPORATION 
Unit of 
Union Carbide and Carbon Corporation 
UCC) 


30 EAsT 42Np StT., NEW YorRK 17, N.Y. 


LAMINATING 


PLASTICS 
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Fig. 21. 


Fig. 22. Flat tire test on dual nose gear 
showing tire shape at 80 m.p.h. 


Fig. 18). Vibration tests of all major 
components were completed and flutter 
modes checked. 

A water ballast system (Fig. 19) was 
installed, with a central pumping station 
using an electric motor pump, to change 
the center of gravity position and re- 
duce the load in flight. With initial 
flight costs of $6,200 per hour, this bal- 
last system more than paid for itself by 
accelerating the whole test program. 
To load the cabin of the airplane for 


LOCKHEED CONS 


Timer-grid used to obtain landing and take-off data. 


flight required only the attachment of a 
4-in. fire hose and proper valve opera- 
tion in the cabin. 

The nose landing gear on the Con- 
stellation is extremely long, so it was felt 
necessary to provide stress warning ele- 
ments for the pilot during initial taxi 
tests to indicate whether or not danger- 
ous loads were being encountered during 
rapid turns and unsymmetric applica- 
tions of brakes or power. This device 
consisted of microswitches on the side 
of the drag struts operated by the de- 
flection of the loaded element at a pre- 
determined load. Red warning lights 
were used to indicate when critical 
stresses were reached. The unit shown 
in Fig. 20 worked successfully. 

Having completed the preflight tests, 
the airplane was taken off and flown on 
six different flights the first day. No dif- 
ficulty was experienced on these flights, 


TELLATION 


so the formal flight-test program was 
undertaken. A few items of special 
interest are included here. 

Landings and take-offs were made 
simulating conditions of failure of the 
boosters, including those conditions en- 
countered in rough air. 

A special timer-camera grid arrange- 
ment (Fig. 21) was developed to measure 
landing and take-off data. The corre- 
lation between ground plane tests in the 
wind tunnel and actual flight tests was 
shown to be good. 

Range tests showed the Constellation 
to comply with its design condition of 
obtaining approximately 1 mile per gal. 
of fuel at a cruising speed of 275 m.p.h. 
on 52.5 per cent power. Its pay load for 
the design range was much greater than 
initially expected. 

To evaluate the safety of the dual 
nose landing gear, tests were run at 
landing speed with one tire blown out. 
Fig. 22 shows what happens to the flat 
tire. The airplane handles entirely 
normally in this condition. 

Tires equipped with small flaps to pro- 
vide rotation prior to landing were 
tested not only as a means of reducing 
tire wear but to reduce landing shock. 
At high rates of rotation (approximately 
80 per cent of the landing speed), the 
drag stresses in the main landing gear 
were reduced to 30 per cent of the value 
obtained with no rotation. 

During the initial acceptance tests, a 
window was kicked out while the cabin 
was fully pressurized. The sudden pres- 
sure loss was not harmful to the crew or 
passengers and was actually only mildly 
discomforting. 

Fig. 23 is presented to show the thick- 
ness of the fuselage boundary layer 
measured on one test. Such information 
has often been desired to evaluate the 
necessity for extreme smoothness on 
certain sections of the airplane. 

The outstanding difficulties encoun- 
tered during early service were in con- 
nection with sealing the integral fuel 
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(Continued on page 32) 
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Fig. 23. 


Boundary layer data obtained in flight test for the fuselage. 
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MOTORD) 


motor operated hydraulic Ackelor valved 


Pacific Division of Bendix announces a 
new series of motor operated hydraulic four- 
way selector valves. The rugged electrical 
unit provides positive, remote operation of 
any of the five Altair standard-production se- 
lector valves shown. MOTORDYNE Valves 
have manual over-ride which provides easy 
emergency operation by merely rotating the 
cover. 


This is NOT a solenoid operated valve. An 
electric motor actuates the valve in 4 second 


through a series of reduction gears. The hy- 
draulic valves have been thoroughly proven 
by more than 60,000 manually operated units 
now in service. 


MOTORDYNE Valves offer these five impor- 
tant advantages: 


|. Less weight ...2.86 pounds total, for 
the 3%” T.S. MOTORDYNE Valve. 


«. Small, troublesome pilot valve poppets, 


seats and orifices are completely 
eliminated. 


’. Hydraulic system pressure is not re- 
quired to hold valve open. This means 
quick, positive selection during emer- 
gency hand pump operation. 


© 1946. Bendix Aviation Corp. 


RING REVIEW IGLY -1945 


No holding circuit is required to keep 
valve open. Current is off except when 
valve is being operated. 


Maximum standardization and inter- 
changeability because electrical unit 
fits on standard selector valves now 
used on more than a score of different 
military airplanes, and including the 
three AN designations shown. 


Complete data is available to engineering 
personnel of airframe manufacturers. Please 
ask for Bulletin BA-101. Pacific Division, Ben- 
dix Aviation Corporation, 11620 Sherman 
Way, North Hollywood, California. Lincoln 
Building, New York 17. Continental Building, 
St. Louis 8. 


Manvol over-ride provides easy emergency operation 


| 
| 
| 
| 
| 
+,\ a” ‘ 
| 


AERONAUTICAL ENGINEERING REVIEW—JULY, 1945 


AN6213-2 YTS AN6214- 2 ¥,TS AN6215-2 Vo TS integral check & relief 1S 3000 PSI 


MOTORDYNE units are available using any of these five Altair standard 
hydraulic selector valves ... the same electric motor powers them all. 
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Tumbling lazily out of yawning bomb bays, ton upon ton of 
explosives rain into the heart of the Japanese empire. 

Unlike an earthquake, this destruction is pin-pointed where 
it will do the most harm. Unlike an earthquake, it keeps on 
day after day after day with increasing intensity. 

Today, up to 500 Boeing Superforts wing over Japan at 
one time. Tomorrow, according to General Arnold, this num- 
ber will be doubled, tripled, quadrupled. The Rising Sun will 
be blotted out once and for all by these deadly swarms. 

We are proud that CECO carburetors have met the rigid 
standards of perfection required of every part in the mighty 
Wright engines on these B-29’s, We intend to keep on build- 
ing them that way — in quantity. 


ial US 1.A.F. Photo 
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The Relation Between Illumination and Depth 
Perception and Its Significance for 


INTRODUCTION 


RECENT ARTICLE,+ published in the 

AERONAUTICAL ENGINEERING RE- 
VIEW, presented data of considerable ap- 
plied and theoretical interest bearing 
upon the relationship between depth 
perception and outdoor illumination. 
The purpose of the present paper is to 
emphasize this relationship still further 
and point out its importance for the 
safety of the pilot who makes landings 
under twilight or night conditions. 


STEREOSCOPIC VISION TESTS 


Stereoscopic vision was measured with 
an outdoor apparatus that presented a 
stationary and movable white stimulus 
patch at a distance of either 100 or 200 
ft. from an observer. The observer’s 
task was to align the movable stimulus 
in depth with the stationary one. Ob- 
servations were made from a mock- 
up of a cockpit 35 ft. above the 
ground. 

A single trial consisted in placing the 
movable stimulus either noticeably 
nearer or farther away than the station- 
ary patch and then having the observer 
direct the movement of the movable 
stimulus until it looked equidistant 
with the stationary one. The absolute 
error of the placement was recorded in 
centimeters. Groups of 20 trials (re- 
quiring 5-10 min. of time) furnished 
data for the computation of the accur- 
acy and variability of depth judgments 
for a given condition. The average of 
the absolute errors gives the Constant 
Error of the observer whereas the stand- 
ard deviation gives the variability of the 
observer around his Constant Error. 
The size of this latter measure shows the 
consistency of judgments from trial to 
trial. Experimentation was carried out 
under all kinds of outdoor conditions of 
illumination: clear sunlight, cloudy 
sunlight, overcast, rain, twilight, and 
night darkness. The brightness of the 
stimulus patches was also measured 
under each of these various environ- 
mental illuminations. 
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The figures used in the paper by 
Beebe-Center, et al., have been repro- 
duced here for purposes of discussion. 
Fig. 9 gives a plot of the standard devia- 
tion for seven observers versus the log of 
the outdoor illumination (in microfoot- 
lamberts). This curve shows that the con- 
sistency of visual depth judgments re- 
mains high and constant between bright- 


nesses of approximately 9000 (log B in ° 


microfoot-lamberts equals 9.95) and 1 
(log B in microfoot-lamberts equals 6.0) 
foot-lamberts. Beginning at about this 
brightness the standard deviation un- 
dergoes a gradual and then rapid in- 
crease with further reduction in illumi- 
nation. In other words, the variability 
of stereoscopic judgments is directly 
related to environmental brightness and 
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is several hundred per cent worse at a 
log brightness (microfoot-lamberts) of 
2.00 than at log brightnesses of 6.00 
and above. 

The significance of this relationship 
becomes clearer when the brightness 
levels cited above are referred to typi- 
cal day- and nighttime illuminations. 
Fig. 16 shows that the brightness of the 
stimulus patch in the out-of-doors is 
dependent on the angular height of the 
sun above the horizon and relatively in- 
dependent of season of the year. Typi- 
cal daytime illuminations (clear sun- 
light) are of the order of 9000 foot-lam- 
berts (log B in microfoot-lamberts 
equals 9.95). Late in the day, when 
the sun falls to less than 20° above the 
horizon, a characteristic and rapid de- 
cline in illumination begins to occur. 
At the latitude (42.5°) of these obser- 
vations, an angular height of about 20° 
is reached a little more than an hour 
before sunset. At sunset the outdoor 
illumination has fallen to about 30 foot- 
lamberts (log B in microfoot-lamberts 
equals 7.50), at which level the con- 
sistency of depth estimations (see Fig. 
9) is still about equivalent to daytime 
performance. 


Loss oF DeptH PercrepTion AFTER 
SUNSET 


For a period somewhat in excess of an 
hour after sunset, during which the 
sun falls to 20° below the horizon,t the 
test patch illumination falls from ap- 
proximately 30 to 0.0003 foot-lambert 
(log B in microfoot-lamberts equals 
2.50). It is during this period that 
the marked deterioration of stereo- 
scopic consistency occurs, as shown in 
Fig. 9. 

In other words, the hour period fol- 
lowing sunset* constitutes a danger 
zone during which a pilot can be ex- 
pected to undergo a serious loss in his 
ability to perceive the relative depth of 
objects. If the sky is overcast or if the 
weather is inclement, this danger pe- 


t This period covers the time of both 
“civil” and “astronomical” twilight. 
“Civil twilight” lasts about half an hour, 
at the end of which the sun is 10° below 
the horizon. ‘Astronomical twilight’ lasts 
about an hour, at the end of which the sun 
is 18° below the horizon. At this latter 
time the sun has ceased to contribute 
either directly or indirectly to the illumi- 
nation of a given point on the ground. 
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riod occurs before sunset. Of particular 
importance is the fact that the decline 
in depth perception occurs gradually (at 
first) and continuously. Thus, without 
special knowledge, the pilot may over- 
estimate his ability to make a landing 
during the twilight period. The ob- 
servers used in these experiments were 
all unaware of the serious loss in con- 
sistency which occurred a short time 
after sunset. It was not until complete 
darkness had set in that the impairment 
was noticeable to the subjects. Up to 
this point, however, the judgments 
were made with speed and _ confi- 
dence. 

It is probably well recognized by all 
pilots that the ability to perceive land- 
marks is seriously interfered with after 
complete darkness has set in. But the 
rate and amount of loss of this ca- 
pacity during the twilight interval is 
probably not so well known. The data 
presented in the paper previously re- 
ferred to constitute a direct contribu- 
tion to knowledge on this significant 
matter. 

The situation with regard to the loss 
of stereoscopic acuity during twilight 
may perhaps resemble the circumstance 
when the oxygen supply is reduced dur- 
ing flight ascent. In the latter case the 
pilot is adversely affected by the oxygen 
lack in such a way that he does not 
notice or feel the need for oxygen. The 
consequent loss in intellectual function 
may lead to failure to don the oxygen 
mask before unconsciousness occurs. 
In the case of reduced illumination 
after sunset, the loss of depth percep- 
tion also occurs gradually and may pass 
unnoticed. Confidence in the ability 
to judge the relative distance of objects, 
as is necessary during landing or while 
flying in formation, may continue for 
some time, even though the ability to 
make such judgments has been seri- 
ously reduced. The fact that objects 
can still be seen, even though their ap- 
parent spatial location is uncertain, 
probably enhances this confidence. It 
seems important, therefore, to stress 
the fact that stereoscopic ability under- 
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goes an often uw 


impairment du 


enized and marked 
he twilight period. 
This information should emphatically 
be brought attention of pi- 
lots during and after their training 
period. 


USIONS 


The present paper may be summa- 
rized by the llowing four state- 
ments: 

(1) The consistency with which an 
observer can make estimations of visual 
depth is directly related to overall il- 
lumination, such consistency showing a 
rapid decline when the illumination 
falls below approximately 1 foot-lam- 
bert. 


2) Outdoor illumination is charac- 


teristically related to the angular 
height of the sun above or below the 
horizon. The critical illumination given 
under (1) above is reached during the 
hour period after sunset. 

(3) Because of the rapid* decline in 
environmental illumination during this 
hour period, there is a rapid and con- 
tinuous loss in stereoscopic ability, the 
onset of which is often unnoticed. 

(4) During training and thereafter, 
pilots should be indoctrinated with 
these facts so that they do not overesti- 
mate their ability to perceive and re- 
act to landmarks during the periods of 
sunrise and sunset. 

*The brightness is halved about every 
5 min. 


The Development of the Lockheed Constellation 


tanks and power-plant development 
problems. New techniques of tank seal- 
ing with minor structural changes have 
done much to eliminate the first problem, 
while the second has been vigorously 
attacked by the engine manufacturer 
and now seems to be in hand. 


Conti? page 27) 


1 Johnson, L 
Problems on 4-1 
at the Annual Meeting of the Society of 
Automotive Engineers, Detroit, January, 
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2 Colman, P. A., and Johnson, Clarence 
L., Performance Characteristics of Com- 
mercial Airplanes and Their Influence on 
Airport Requirements, presented at the 
N.A.A. Joint Airport Users Conference, 
Washington, D.C., July, 1944. 
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riod occurs before sunset. Of particular 
importance is the fact that the decline 
in depth perception occurs gradually (at 
first) and continuously. Thus, without 
special knowledge, the pilot may over- 
estimate his ability to make a landing 
during the twilight period. The ob- 
servers used in these experiments were 
all unaware of the serious loss in con- 
sistency which occurred a short time 
after sunset. It was not until complete 
darkness had set in that the impairment 
was noticeable to the subjects. Up to 
this point, however, the judgments 
were made with speed and _ confi- 
dence. 

It is probably well recognized by all 
pilots that the ability to perceive land- 
marks is seriously interfered with after 
complete darkness has set in. But the 
rate and amount of loss of this ca- 
pacity during the twilight interval is 
probably not so well known. The data 
presented in the paper previously re- 
ferred to constitute a direct contribu- 
tion to knowledge on this significant 
matter. 

The situation with regard to the loss 
of stereoscopic acuity during twilight 
may perhaps resemble the circumstance 
when the oxygen supply is reduced dur- 
ing flight ascent. In the latter case the 
pilot is adversely affected by the oxygen 
lack in such a way that he does not 
notice or feel the need for oxygen. The 
consequent loss in intellectual function 
may lead to failure to don the oxygen 
mask before unconsciousness occurs. 
In the case of reduced illumination 
after sunset, the loss of depth percep- 
tion also occurs gradually and may pass 
unnoticed. Confidence in the ability 
to judge the relative distance of objects, 
as is necessary during landing or while 
flying in formation, may continue for 
some time, even though the ability to 
make such judgments has been seri- 
ously reduced. The fact that objects 
can still be seen, even though their ap- 
parent spatial location is uncertain, 
probably enhances this confidence. It 
seems important, therefore, to stress 
the fact that stereoscopic ability under- 
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[ONCLUSIONS 


The present paper may be summa- 
rized by the llowing four state- 
ments: 

(1) The consistency with which an 
observer can make estimations of visual 
depth is directly related to overall il- 
lumination, such consistency showing a 
rapid decline when the illumination 
falls below approximately 1 foot-lam- 
bert. 


2) Outdoor illumination is charac- 


teristically related to the angular 
height of the sun above or below the 
horizon. The critical illumination given 
under (1) above is reached during the 
hour period after sunset. 

(3) Because of the rapid* decline in 
environmental illumination during this 
hour period, there is a rapid and con- 
tinuous loss in stereoscopic ability, the 
onset of which is often unnoticed. 

(4) During training and thereafter, 
pilots should be indoctrinated with 
these facts so that they do not overesti- 
mate their ability to perceive and re- 
act to landmarks during the periods of 
sunrise and sunset. 

*The brightness is halved about every 
5 min. 
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tanks and power-plant development 
problems. New techniques of tank seal- 
ing with minor structural changes have 
done much to eliminate the first problem, 


while the second has been vigorously 
attacked by the engine manufacturer 


and now seems to be in hand. 
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PRECISION... machining parts to tolerances of 1/10,000 of an 
inch or forming engine cowlings on a 2500 ton press, metal 
craftsmanship is a science at Cessna. 


HOT SPOT... where metal parts of Superforts and Invaders * 4 
are heated at 1700 degrees Fahrenheit. 


Listen to “‘Science Looks Forward’’— new series 
of talks by the great scientists of America— 
on the Philharmonic-Symphony Program. CBS 


network, Sunday afternoon, 3:00 to 4:30 E.W.T. 
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now builds heads for Douglas Invaders 
and tails for Boeing Superfortresses! 


Thirty-four years of aircraftsmanship at 
Cessna is not just that many years of 


manufacturing airplanes. It thirty- 
four years devoted to research, engi- 
neering, experiment and progress. What 
seemed to the world a miracle of trans- 
formation from peacetime private planes 
to all-out production of parts for giant 
B 29’s was a natural accomplishment for 
Cessna. 

When war came, the Cessna T 50, the 
famous twin-engine Bobcat, had already 
been acclaimed by America’s private fliers. 
Its single-engined sister plane, the Cessna 
Airmaster had been three times proclaimed 
the world’s most efficient airplane. 


The Cessna production line swung over 
instantly to the task of turning out ad- 
vanced trainers for our bomber pilots and 
those of our Allies. At peak production, 
Cessna planes were flying more than 
2,000,000 training miles a day! 

The training job completed, Cessna 
converted again . . . this time to building 
assemblies for the Douglas Invader and 
the Boeing Superfortress. Skilled in the 
craft of fabricating airplanes, Cessna’s 
master workmen and women took this 
new job in their stride, turned out these 
vital war materials at top speed... . and 
sharpened their tools and their skills for 
the peacetime job ahead. 


1230 Sixth Avenue 
Rockefeller Center 
New York 20, New York 
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Tomorrow will bring a new era in air transportation. The 
world is looking to America for leadership in developing 
global commerce. Cessna will build a complete line of 
metal airplanes from which you may select your Family 
Car of the Air. Built in a complete, modern factory, ex- 
perienced in metal aircraft, these planes will provide 
economy, safety and comfort. But until the day of final 
victory, Cessna is engaged in one all-consuming effort... 
to win the war. 
And on these peacetime Cessnas will be lighter, stronger 
U.S. Royal Airplane Tires built with bodies of nylon... 
pioneered for the aviation industry by United States 
Rubber Company. Proved on the battlefronts of the a . 
world, U.S. Royal Airplane Tires are ready now for the the 
airplanes of tomorrow. offs and landings of the Cessna Fam- 
ily Car of the Air after victory. 


U.S. ROYAL AIRPLANE TIRES 


RUBBER COMPANY 


UNITED STATES 


» 1230 SIXTH AVENUE - ROCKEFELLER CENTER + NEW YORK 20, NEW YORK 
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The Radio Navigator 


S. B. LITTAUER? 


Bendix Radio Division, Bendix Aviation Corporation 


INTRODUCTION 


USEFULNESS of modern aircraft 
is largely enhanced by the facilities 
available for navigating under a large 
variety of weather conditions. The 
introduction of radio and_ electronic 
means has been responsible for much 
of the safety in air travel and for many 
navigation methods in common use. 
It must be recognized, however, that 
most flying, with the notable exception 
of radio homing, is governed by mag- 
netic heading—so much so that, even 
on aeronautic charts, range legs and 
compass roses are governed by magnetic 

Presented at the National Fall Meeting, 
I.A.8., Dayton, Ohio, November 9-10, 
1944. 

*The author wishes to express his 
appreciation for the valuable assistance 
given by Mr. L. A. Warner of the Eclipse- 
Pioneer Division of Bendix Aviation 
Corporation in the presentation of this 
paper. 
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heading. So far, the full possibilities of 
radio and electronic equipment have 
not been realized, although all the means 
are at present available. 

Two of the most important instru- 
ments in present use are the automatic 
direction finder (Fig. 3) and the flux 
gate magnetic compass (Fig. 1). As 
yet, each instrument is used separately, 
and the intelligence from each is com- 
bined by the pilot or navigator. How- 
ever simple this process be, it puts a 
burden on the user with the attendant 
possibility of error, which is not there 
when this intelligence is instrumentally 
combined as it is in the new dual radio- 
magnetic compass indicator (Fig. 4), 
which makes a major contribution to 
radio navigation. 

The part played by this new indicator 
in simplifying, extending, and improv- 
ing radio navigation is the principal 
concern of this paper. The first step 
in this development was made by the 
automatic direction finder, the next 
step by the flux gate compass, and the 
final and integrating step by the new 


THE PIONEER GYRO FLUX GATE COMPASS SYSTEM 


MECTRICAL OPERATION 


indicator. The automatic direction 
finder is a tried and tested instrument 
whose performance is well known, but 
for purposes of completeness its per- 
formance will be reviewed _ briefly. 
In general, electronic details are not 
within the scope of this paper, and only 
such features will be discussed as are 
germane to a full understanding of the 
complete system and its applications. 


Tue Automatic DrrEecTION FINDER 


The automatic direction finder is 
completely described by its name. It 
unambiguously picks out a great circle 
path from the plane to the radio sta- 
tion whose direction relative to the 
plane is designated by the position of 
the pointer of a bearing indicator. 
As is well known, this information 
alone is sufficient to guide the craft 
under certain conditions. When there 
is no wind and the relative bearing is 
zero, the nose of the plane is pointed 
toward the radio station along the 
great circle path. The pilot is uncon- 
cerned with the plane’s heading and 
steers so that the pointer on the bearing 
indicator remains on zero, in which case 
he is following a great circle path to the 
station. Flying a great circle both 
under wind conditions and with no wind 
has been explained in a paper by Wilbur 
L. Webb, Chief Engineer, and G. O. 
Essex, of Bendix Radio.t This is ac- 
complished by means of the dual auto- 
matic direction finder, again with no 
recourse to any other instrument. The 
present discussion will be confined pri- 
marily to what can be accomplished 
with the universal indicator utilizing a 
single automatic direction finder and the 
flux gate compass. 

In the performance of navigational 
functions other than homing, the intelli- 
gence taken from the automatic direc- 
tion finder is combined with that from 
the magnetic compass and sometimes 
with information from other instru- 


t The Automatic Radio Compass, Aero- 
nautical Engineering Review, Vol. 1, No. 8, 
p. 23, November, 1942. 
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Strong aluminum alloys, available through 
Alcoa, now cover a wide range of mechanical 
properties. New design possibilities are 
being discovered by aircraft engineers as 
they employ these Alcoa Aluminum Alloys. 


Lower weight— increased speed—reduced 
consumption—greater payloads—all these 


are possible through the use of these high 
strength aluminum alloys. 

Information on forming, fabricating and 
heat treating these materials is available 


from Alcoa’s engineers. Call our nearest 


office or write ALUMINUM COMPANY OF 
America, 2142 Gulf Bldg., Pittsburgh 19, Pa. 
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Fig. 2. 


Flux gate. 


ments. Manifold and flexible naviga- 
tion performance is gained simply, 
quickly, and accurately from proper 
combination of this information. Im- 
petus to the development of a complete 
radio navigation system was provided 
by the flux gate compass. It is an 
electronic device that is capable of 
indicating either magnetic or true 
heading without the errors inherent in 
the conventional magnetic compass. 
While certain details in its design can- 
not be revealed, a brief résumé of the 
general principles of its operation will 
be given. 


Tue Fiux Gais Compass 


The first point to be emphasized is 
that the sensitive element (Fig. 2) is 
gyro stabilized so as to remain hori- 
zontal independent of the attitude of 
the aircraft. This, of itself, eliminates 
turning errors. Furthermore, the sensi- 
tive element is fixed with respect to the 
longitudinal axis of the plane, eliminat- 
ing acceleration errors, frictional errors, 
and vibration errors. 

The excitation windings of the flux 
gate element are energized at 487.5 
eycles per sec., alternately saturating 
and unsaturating the three double cores 
twice each cycle. The cores thereby 
acquire a variable mu, which in effect 
modulates the strength of the magnetic 
flux induced in the cores as a result of 


COMPASS RECEIVER 


THE RADIO NAVIGATOR 


the presence of the horizontal compo- 
nent of the earth’s magnetic field. The 
excitation current has the effect of a 
gate that alternately blocks and admits 
the earth’s magnetic flux to the cores 
of the delta element. When a double 
core is at right angles to the earth’s field, 
both pieces of the core are saturated 
or unsaturated) at the same rate. 
Since they are differentially wound, there 
is no resultant flux in the core. How- 
ever, when one of the double cores is 
at other than right angles to the earth’s 
magnetic field, the saturation (or un- 
saturation) rates in each piece of the 
double core vary. Hence, a varying 
flux is produced in these cores, as a 
result of which a voltage is induced in 
the outer pickup windings. This volt- 
age is proportional to the cosine of the 
angle measured clockwise from the 
northerly direction of the earth’s field to 
the central line of the core. The mag- 
netic field resulting from the induced 
current in the pickup windings is paral- 
lel to the earth’s field. 

The voltages induced in the delta ele- 
ment feed the stator of a coupling 
autosyn whose rotor is positioned by a 
torque amplifier. In turn, this rotor 
positions the rotor of a magnesyn or 
autosyn transmitter. The coupling 
autosyn, two-phase torque motor, and 
magnesyn (or autosyn) transmitter are 
contained in the master indicator. 
The position of the autosyn rotor is 
compass heading, uncorrected for varia- 
tion or deviation, and means is provided 
to indicate this value on the master 
indicator. 

The corrected indication is, however, 
read from the pointer off the azimuth 
scale. The azimuth scale can be ro- 
tated manually so as to correct for 
variation, yet leaving an indication of 
the uncorrected reading visible through 
a window in the face of the master in- 
dicator. The readings of the pointer 
can be corrected for deviation by means 
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Fig. 3. 


Fig. 4. Pioneer dual radio-magnetic com- 
pass indicator. 


of a ribbon compensator so that the 
pointer positions on the master indicator 
and on the various repeaters indicate 
true heading on the azimuth scale. 
The ribbon compensator can be ad- 
justed from the face of the indicator, 
and again the uncorrected value re- 
mains so that corrections can be 
checked. There has thus been estab- 
lished a reading on the azimuth scale 
of the master indicator which gives the 
heading of the aircraft relative to true 
north free from the ordinary sources of 
error found in the magnetic compass. 

This indicator may, in general, be at 
the disposal of the navigator. How- 
ever, other remote indicators can be 
operated from the master indicator for 
the pilot and copilot. They can be 
operated by either autosyn or magnesyn 
repeaters that repeat the true heading 
as shown on the master indicator. 


COMPASS 
INDICATOR 


The new indicator makes available 
not only information yielded separately 
by the automatic direction finder and 
the flux gate compass but other infor- 
mation derived from the combination 
of the two. The fact to be emphasized 
is that, by means of the new indicator, 
data that are vital in simplifying aircraft 
navigation are read directly from the 
face of a single instrument without the 
necessity for either numerical or graphic 
calculation. The navigational applica- 
tions of the intelligence provided by this 
instrument are so varied and so flexible 
that the combined system is, in effect, 
a complete radio navigation system 
whose use is extremely simple and direct. 
After a brief description of this instru- 
ment, the details of a variety of applica- 
tions will be discussed. 

The face of the instrument contains a 
rotatable dial, graduated in degrees, on 
which the true heading of the ship is 
indicated against a fixed lubber’s line. 
On the face of this dial, interior to the 
azimuth scale, is a rotatable track 
setting mask consisting of a set of 
parallel markers whose central line is 
aligned with the zero of the scale etched 
on the mask. This scale is graduated 
in degrees from zero to 180 either side 
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POLLAK’S CO-RELATED FACILITIES ~ 


FOR MANUFACTURE OF PRODUCTS AND ASSEMBLIES FOR POSTWAR PRODUCTION 


Looking ahead to the time when materials and 
manpower can again be devoted to industrial 
production, we list below some of the special- 
ized features of Pollak facilities. 


to turn out complete products and assemblies. 
Pollak also has engineering and research 
facilities for designing and building complete 


products preparatory for production, when our 
Pollak has ample equipment in these special- plants are released from war work. 
ized departments for coordinated operations 


FACILITY NO. 


FACILITY NO. 1 SHEET METAL FABRICATING 


Ample equipment for long 
runs in conjunction with other 
featured services ranging 
from lightest up to 14 inch in 
steel and up to 1% inch in 
aluminum. Includes fabrica- 
tion of tanks and process 
vessels of all the corrosion 
resistant metals. 


BLANKING—STAMPING— DRAWING 


Complete facilities in these de- 
partments, ranging from very 
small precision work to medium 
heavy work in carbon steel, 
stainless steel, brass, bronze, 
Monel Metal, Inconel, alumi- 
num and the stronger alumi- 
num alloys. Maximum depth of 
draw 111% inches; maximum 
diameter of shallow stamping 
about 45 inches. 


FACILITY NO. 3 


FACILITY NO. 5 


WELDING AND BRAZING 2 MACHINE WORK 

Specializing in and f In this department we are equipped for 4 
equipped for large pro- a . | large scale production. Hand screw work 4@ 
duction in welding and 4 from the smallest up to 3 di- 
brazing by oxy-acety- : ameter bars. Multiple-Spindle Auto- 
lene FACILITY NO. 4 matic Screw Machine work from the 
electric arc processes, smallest up to 2% inch diameter bars. 
particularly in the more y ELECTRIC SPOT WELDING t ; Lathe, Milling Machine and Drill-press { 


work in capacity to balance other de- 
partments. In addition to normal, general 


difficult alloys. AND SEAM WELDING 
* 


Equipped in the various —— s purpose equipment, we design and build 
for vory light work ond up to | 4 special manufacturing equipment, when 
in steel and up to  ivstified by production requirements. 
inch material in aluminum. 


These Pollak facilities are operated in conjunction with other manufacturing de- 
artments such as Spinning, Electrical Work, Heat Treating, Assembly and Plating. 
hese individual Pollak facilities are operated as 4 unit and ordinarily they are 

available only for work of a nature which will keep this operation in balance. 

However, this limitation is not always applicable. 


POLLAK MANUFACTURING COMPANY 


Arlington, New Jersey 
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RADIO BEARING INDICATOR 
Fig. 5. 


of the zero mark. Thus, the reciprocal 
end of the track setting markers aligns 
with the 180° mark of this scale. The 
mask is rotatable by means of a knob. 
In order to rotate the mask, the knob 
must be pressed down, otherwise the 
mask rotates with the heading scale. 
For example, if it were desired to use 
the track setting mask as a track re- 
minder on 120°, the zero of the track 
setting scales would be aligned with the 
120° mark on the heading scale. Simul- 
taneously, of course, the reciprocal track 
would be indicated as 300° on the 
heading scale in alignment with the 
180° mark on the mask. 

The radio bearing pointer is con- 
centrically mounted with the rotatable 
azimuth seale and the track setting 
mask and is free to rotate independently 
of either of them. 

The rotatable azimuth scale is actu- 
ated from the repeating system of the 
master indicator of the flux gate com- 
pass by means of a torque amplifier unit. 
The scale is rotated until the degree 
indication under the lubber’s line is in 
agreement with the true heading des- 
ignated on the master indicator. The 
radio pointer is operated directly 
from the repeater system of the auto- 
matic direction finder. Since this is 


just a light pointer, it can be operated | 


by means of an autosyn alone. All 
markings and numerals, as well as the 
parallel markers and the radio pointer, 
are painted with luminous paint. The 
forward and reciprocal ends of the radio 
pointer are distinguished in their mark- 
ings and extend so that the position of 
the pointer can be read with respect to 
both the rotatable azimuth scale and 
direction setting mask. The design of 
the torque unit is such that the rotatable 
scale follows the master indicator with 
practically no lag during any turn that 
a plane might execute, and, furthermore, 
the scale comes to a position with no 
overshoot. Hence, it is extremely 
simple to follow the true heading against 
the lubber’s line. In a plane carrying a 
navigator, the pilot need give no atten- 
tion to the adjustment of the instrument 
other than to set the mask on instruc- 
tions from the navigator. The radio 
pointer accurately follows the auto- 
matic direction finder loop. 


THE RADIO NAVIGATOR 


The operation of the indicator will 
now be considered with respect to a 
number of specific functions that it can 
perform. 


True Radio Bearing Indicator (Fig. 5) 


Assume, for example, that the true 
heading of a plane is 40° and that the 
automatic direction finder is tuned to a 
station whose relative bearing is 10° 
right. Then the rotatable azimuth 
scale will come to rest so that the 40° 
mark is aligned with the vertical lubber’s 
line. The radio pointer will come to 
rest 10° to the right of the lubber’s 
line. The reading on the outer scale 
directly under the pointer will be 50°, 
which is the true bearing of the radio 
station with respect to the aircraft. 
At all times, then, when the flux gate 
master indicator is adjusted to provide 
true heading, the reading of the radio 
pointer against the rotatable azimuth 
seale provides true radio bearing. It 
should be noted that this is of consider- 
able value, since, during any period of 
change in heading, the true radio bear- 
ing can be obtained without any me- 
chanical adjustments or mental calcula- 
tions. At the same time, of course, 
the true heading is available, and, by 
setting the zero of the mask under the 
lubber’s line or under the radio pointer, 
relative radio bearings can be read. 


Drifting Indicator (Fig. 6) 


One of the most important require- 
ments in aircraft navigation is the 
determination of a condition of drifting 
and the measurement of drift angle. In 
particular, under conditions of poor 
visibility it becomes of critical impor- 
tance, whereas precisely under those 
circumstances there has been no ade- 
quate means for drift determination. 
The dual radiomagnetic compass indi- 
cator can reveal drifting and measure 
drift angle when visibility conditions 
would preclude any other means. 

Let us suppose, for example, that a 
pilot obtains a true bearing on a for- 
ward radio station. He steers his 
plane so that the heading agrees with 
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this true bearing. The direction setting 
mask is set so that the parallel markers 
align with this value on the azimuth 
scale. Then, as the craft is held to this 
heading, the radio pointer will move to 
the right or left of the parallel markers. 
As soon as there is convincing evidence 
that this is a persistent effect, the 
condition of drifting is established and 
the pilot may undertake determination 
of the drift correction angle. 


Drift Angle Indicator (Fig. 7) 


The drift angle may be determined 
for a track toward a forward radio 
guide station or an aft radio guide sta- 
tion. Continuing from the preceding 
situation, suppose that in the use of a 
forward station the pilot had, at a given 
point, set his mask to 65° (the desired 
track) and that for an instant his true 
heading was 65°. Then, as described 
above, he should detect drifting and, 
as soon as possible, proceed to correct 
it. The procedure is to turn toward 
the direction of the radio station as 
indicated by the radio pointer. The 
plane is maneuvered until, on some par- 
ticular heading, the pointer remains 
fixed with respect to the parallel mark- 
ers when the angle between heading and 
track remains constant. 

At this point, the plane is heading 
into the wind and the indicated drift 
angle is equal to the true bearing less 
the true heading. The indicated drift 
angle as determined here is an actual 
drift correction angle. Since it takes 
a little time to sense drift, the craft 
will have been blown off the desired 
track. When the drift correction angle 
is determined, the track made good, 
as indicated by the radio pointer, may 
be, say, 63°. Itis best to determine the 
drift correction angle as quickly as 
possible rather than to try to resume 
the desired track first. 


Straight-Line Navigation (Fig. 8) 


Following the determination of the 
drift correction angle, the plane is 
headed sharply into the wind in order 
to resume the desired track. This 
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for aircraft cabin heaters and de-icers 


WITHOUT RADIO INTERFERENCE 


Lighter and more compact than stand- 
ard, 60-cycle oil-burner units, these 
ignition transformers for gasoline- 
fired cabin heaters and de-icers are 
designed to withstand the most 
severe flying conditions. They oper- 
ate from a 115-volt, 400-cycle power 
supply, and deliver ample output 
current for positive and continuous 
ignition. Ordinary operating hazards 

such as cold or fouled spark points 

do not affect the efficient operation 
of these units. A new and improved 
method of shielding and filtering 
provides exceptional freedom from 
radio interference over all wave 
bands from 10 kilocycles to 200 
megacycles. 


Three ratings available—One has a 
single secondary for use on cir- 
cuits where both primary leads must 
be insulated from ground; each 
primary lead is provided with a filter. 


60 


20. 
296 


LIGHTWEIGHT: 13 pounds for largest rating 
(illustrated) 
SMALL: Approx 10} by 3] by 6} inches 
for largest rating (illustrated) 
HIGH OUTPUT: 6000-volt secondary at 20 ma 


Another unit (illustrated) has a 
double secondary for application on 
heaters with dual ignition, or for use 
with two separate heaters having 
single-ignition systems; one side of 
the primary is grounded. The third 
unit has a single secondary, and 
differs from the first unit in that one 
side of the primary line is grounded; 
thus, it requires only one primary 
filter, reducing the weight by 234 
pounds. All units have a power 
factor of 90 to 95 per cent. 


Wide range of operation—These new 
transformers are designed to resist 
moisture, heat, vibration, shock, and 
corrosion. They will operate success- 
fully at any ambient from —70 to 
140 F, at any altitude up to 45,000 ft. 


For further information, ask for 
Bulletin GEA-4431. Or, for data on 
our complete line of aircraft trans- 
formers, write for Catalog GEA- 
4238. General Electric Company, 
Schenectady 5, N. Y. 
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RADIO NAVIGATOR 
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Fig. 7. 
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STRAIGHT LINE NAVIGATION FORWARD STATION 


Fig. 8. 


A7TRACK MADE GOOD 


DRIFTING INDICATION ON AFT STATION 
Fig. 9. 
progress is indicated by the radio tion as the radio pointer approaches the 


pointer resuming a position in align- 
ment with the parallel markers. An- 
ticipating the resumption of this’ posi- 


desired position, the pilot heads the 
plane so as to assume the previously 
determined drift correction angle. <A 
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little maneuvering will determine 
whether this is precisely the angle of 
the desired track or whether some slight 
change is necessary. The drift correc- 
tion angle previously determined when 
the craft was blown off the desired 
track will, in any case, differ only 
slightly from the drift correction angle 
required to keep the plane on the de- 
sired track. Assuming a condition of 
constant wind, conventional straight- 
line navigation can be maintained by 
holding to a constant drift correction 
angle. This is, of course, readily deter- 
mined by maintaining the radio pointer 
in steady alignment and the angle be- 
tween the radio pointer and the heading 
pointer equal to the proper value of the 
drift correction angle. 

Furthermore, when the craft is on the 
desired track so that the radio pointer 
is in alignment with the zero of the 
direction setting mask, the drift cor- 
rection angle can be readily read off the 
scale on the mask under the position of 
the lubber’s line. There is no need for 
even the simplest calculations. 


Use of the Aft Guide Station (Figs. 9 

and 10) 

In current air-borne direction-finding 
practice, and for homing in particular, 
use is usually made only of a forward 
radio station. Of course, in the case 
of homing, this is inherent in the na- 
ture of the procedure utilizing only a 
single piece of equipment. This pro- 
cedure cannot be utilized on an aft 
station. Instead, in order to use a 
single automatic direction finder on an 
aft station as a guide, it is necessary 
simultaneously to read the magnetic 
compass. That is, it is imperative to 
read two instruments, to combine the 
information therefrom and, in general, 
to apply corrections. However, in the 
navigation system utilizing one auto- 
matic direction finder, flux gate com- 
pass, and the new indicator, deter- 
mination of drifting and drift correction 
angle and establishment of straight line 
navigation are just as simple and 
direct on an aft guide station as on a 
forward guide station. In the litera- 
ture on the applications of radio means 
to air navigation, there is negligible 
mention of the use of the station from 
which the craft is leaving for automatic 
direction finder operation. It is not 
that the aft station cannot be used with 
single automatic direction finder and 
magnetic compass, but that the difficul- 
ties involved are sufficient to discourage 
the development of such use of the aft 
station into common practice. The 
introduction of this new indicator, 
besides simplifying and improving the 
most fundamental applications of the 
automatic direction finder, actually 
doubles the practical range over which 
these navigational procedures may be 
used effectively. 


Great Circle Homing 


The simplest and most convenient use 
of the automatic direction finder is the 
homing procedure. When there is 
prevailing wind, however, the pilot may 
elect either to travel on a curved track 
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ROEBLING LOCK- 


STR=TCHING’S FINE to limber up a cat’s mus- 
cles... but excessive cable stretch wrecks the 
sensitivity of aircraft controls. 

And that’s where Roebling Lock-Clad Aircraft 
Cable comes in. The duralumin tube, swaged 
over standard preformed, prestressed Roebling 
Aircord, “locks” the two components together, 


CLAD AIRCRAFT CABLE 


caused by fluctuating outside temperatures. 


Another plus feature of Lock-Clad is its util- 
ity in pressure-cabins: all voids in the cable are 
completely sealed and its smooth cylindrical 
surface permits an airtight passage through 
stuffing boxes. 


Lock-Clad Aircraft Cable is but one of many 


preventing further constructional stretch; and ‘i Roebling products designed exclusively for 
the elastic stretch normally resulting from , aircraft use.Write for specifications and prices. 
load application is radically reduced by the Yj 
increase in AE value. Aircel Division 

Lock-Clad Aircraft Cable has a higher coeffi- \ \ JOHN A. ROEBLING'S SONS COMPANY 
cient of expansion— approaching that of the 
dural airframe itself — which minimizes tight- eH) TRENTON 2, NEW JERSEY 
ening and slackening in the control system ae oe Branches and Warehouses in Principal Cities 
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or to attempt straight-line navigation. 
The only condition under which an 
actual great circle course can be main- 
tained by single automatic direction 
finder is that of no wind. In this ease, 
of course, the automatic direction finder 
alone is used, and the plane’s heading is 
so maintained that the relative bearing 
' of the radio station is 0°. The heading 
and track, however, are continually 
| changing, since, except for two direc- 

tions, a great circle cuts successive 


> meridians at different angles. The 

es. F homing procedure with the dual radio- 
til- magnetic compass indicator can, how- 
ire ever, be undertaken with an aft guide 
cal station as well as with a forward guide 
gh > station. One might call this inverse 
homing accomplished by setting the 

ny zero of the track setting mask to the 
ve initial direction of the desired great 
si circle path and then heading so that the 
parallel markers align with the lubber’s 


line. Simultaneously, the reciprocal 
end of the radio pointer should fall 
within the parallel markers and under 
the lubber’s line. The plane is so 
headed that the radio pointer remains 
fixed in this position, while the aft 
station is used as guide. (The radio 
pointer remains under the lubber’s 
line while the azimuth scale rotates 
slowly with the gradual change in 
heading.) That the correct path is 
| being followed is assured by starting 
G > out with the proper true heading. 


Constant Radio Bearing Navigation 
(Fig. 11) 

_ As far as the writer knows, this term 

Is not common in the literature on ap- 

plications of radio to navigation of air- 

craft. However, the conventional term, 

Straight-line navigation, is in use when 
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referring to maintaining an approximate 
rhumb line path. The assumptions here 
are that a constant heading and con- 
stant drift correction angle are main- 
tained, and, if this be the case, then 
such a rhumb line is maintained. In 
procedures used up to the present time, 
there has been no ready means at hand 


N WIND VECTOR 


AIR VECTOR 


TEMPORARILY BLOWN 
OFF DESIREO TRACK 


45 


to guide the craft strictly by true radio 
bearing, and such radio navigation as 
has been undertaken has required the 
combining of radio intelligence with 
other intelligence that did not provide 
an autonomous radio navigation pro- 
cedure. With the new indicator it is 
possible not only to clarify what is 
taking place but actually to steer the 
plane by a radio bearing indicator. 
This procedure when properly effected is 
as simple as steering by heading and 
is much more direct. 

Using an aft guide station, suppose 
that the desired track is 140° and that 
the drift correction angle is 7° to the 
right (the drift error angle in this case 
is 7° to the left), making the heading 
147°. Suppose that, following the 
procedures previously described, the 
mask is set at 140°, the heading indica- 
tor registers 147°, the radio pointer 
indicates 320°, while the track of 140° 
is being made good. During this time 
the radio indicator remains in align- 
ment with the parallel markers. This 
is identical with the straight-line navi- 
gational procedure. However, instead 
of focusing attention on the constant 
drift correction angle and the somewhat 
erroneously conceived straight-line path, 
suppose attention is focused on a track 
along which a constant radio bearing 
of 320° is maintained. The craft may 
be so steered that the radio pointer 
merely remains constant in its position 
of alignment with the parallel markers. 
But suppose that wind conditions are 
not constant and that the wind shifts 
so as to temporarily blow the plane 
east of the desired track. Then, as 
soon as drifting is indicated by the 
radio pointer shifting with respect to 


CONSTANT RADIO BEARING AFT STATION 
Fig. 11. 
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HOW ALUMINUM BRAZING RAISES 
SAFE TEMPERATURE-PRESSURE 
LIMITS OF HEAT EXCHANGERS 


Until recently the temperatures and pressures which 
aircraft oil coolers and coolant radiators could with- 
stand were limited by the annealing property of copper 
and the low melting point of the soft solder used to 
bond the tubes to shells and header plates. 

Clifford’s timely discovery of the method of brazing 
aluminum in thin sections enabled designers of several 
types of USAAF aircraft to meet temperature-pressure 
requirements, while saving 24 the weight of the replaced 
copper units. That was because: 


1. Heat treatable aluminum tubes withstand working temper- 
atures up to 275° F. 

2. Heat treatable aluminum plates, shells and other parts stand 
up under temperatures and pressures that far exceed the 
failure point of other metals commonly used in aircraft oil 
coolers and coolant radiators. 


3. High temperature aluminum alloy bonding material holds 
securely at temperatures several times higher than the point 
where soft solder fails. 


WHAT CAN ALUMINUM BRAZING DO FOR YOU? 

Clifford’s patented aluminum brazing method is still 
restricted to oil coolers and coolant radiators for 
USAAF fighting planes; but its postwar use in the 
manufacture of heat transfer units for automotive, 
heating, cooling and ventilating applications is now 
being considered. Your inquiry is invited. Clifford 
Feather-Weights save 2; the weight. . 
size and shape. 
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SYNCHRONIZING MOTION 
WITH BAROMETRIC CHANGES 


ACCURATELY 


Today, aneroid or evacuated bellows assemblies are | 


being widely used for automatic translation of changes 


in altitude or vacuum into motion required to operate | 


valves and switches . 

pressure changes on instruments and controls. 
Typical applications are altimeters, oxygen-air mix- 

ture controls, absolute pressure recording and control- 


ling instruments, header relief valves, supercharger | 
boost controls, fuel and manifold pressure gauges, | 


turbo-supercharger controls. 

The spring rate of the bellows at the heart of each 
assembly is only as accurate as the wall thickness of 
the bellows. Since accurate wall thickness is inherent in 
the hydraulic method of forming bellows. . . pioneered 
by Clifford . . . accurately-calibrated, hermetically- 
sealed, acutely-sensitive Hydron Evacuated Bellows 
Assemblies are usually first choice. Given the total 
amount of travel (with allowable tolerance) Clifford 
will design, assemble, evacuate, seal and test the one 
Submit 
sketches and data before designs are too far advanced. 


right evacuated bellows assembly for you. 
First with the Facts 
on Hydrauliocally-Formed Bellows 


CLIFFORD MANUFACTURING COMPANY 
560 E. First Street, Boston 27, Massachusetts 
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the parallel axes, the plane is turned 
toward the side to which the radio 
pointer moves. On returning to the 
desired track, it is necessary to steer 
more sharply into the wind in order to 
maintain the radio pointer in align- 
ment with the parallel markers. In 
the case illustrated, the new heading is 
156°. The important fact about this 
procedure is that it is not necessary to 
be concerned with either the heading 
of the plane or the drift correction 
angle, for one need merely maintain 
the radio pointer in its proper align- 
ment in order to maintain this con- 
stant radio bearing path. In the usual 
practical application, this is the kind of 
path that would be maintained by the 
so-called straight-line navigation, and, 
in most circumstances, this path ap- 
proximates a rhumb line. In effect, the 
new combined indicator can be used 
as a radio steering indicator where but 
one indication from the radio pointer 
need be observed in order to assure that 
the craft is following the desired path 
toward the destination. At an appro- 
priate time the automatic direction 
finder may be tuned in on a forward 
guide station and the procedure con- 
tinued therefrom. 

To approximate more closely a great 
circle path between two distant points, 
the true radio bearing at the midpoint 
of the path can be determined from a 
Lambert Chart; then the path can be 
broken into two sections. The first 
section utilizes the aft guide station 
and the constant radio bearing track 
determined therefrom until such time 
as the forward station can be tuned in. 
Then the appropriate constant radio 
bearing track to the forward station 
can be determined from the indicator. 
By this means, a shorter total path 
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can be flown, for the point at which 
change is made from the aft guide sta- 
tion to the forward guide station should 
be approximately midway on the great 
circle between the two. The appro- 
priateness of the point at which to 
change guide stations is indicated when 
the simultaneous true bearings of the 
two stations are reciprocal. 


Track Angle Navigation (Fig. 12) 


It is common practice in air naviga- 
tion to draw the desired track on an 
aeronautic chart and to maintain a 
dead-reckoning log of the progress of 
flight thereon. Hence, it is valuable 
to be able to plot bearings and check 
position directly by means of track 
angles. So far, the use of relative 
bearings and true bearings is common. 
The combined indicator, however, pro- 
vides means for obtaining track angle 
bearings directly and for performing 
navigational problems. Suppose, for 
example, that the desired track toward 
the forward station is 55° and that the 
pilot has discovered that, in order to 
make good this track, the true heading 
required is 63°. In the course of 
flight, it is desired to get a quick posi- 
tion check. This can be done simply 
and directly by tuning in an off-course 
station. In this case, however, the rela- 
tive bearing cannot be used, and the 
true bearing may involve some dif- 
ficulty in plotting. However, since the 
direction setting mask is set at 55°, the 
direction of the desired track, the track 
angle bearing of the radio station can be 
read directly at the radio pointer on the 
mask scale left or right of the zero point. 
It is simple to plot this line of position 
with the track as a reference line as 
illustrated in the accompanying figure. 
Similarly, by using the advanced lines 
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of position, a fix from three or more 
radio lines of position can be obtained. 
It is to be presumed, of course, that, 
during the brief interval required for 
bearings on the off-course stations, the 
plane will maintain the set track. 
This can be checked quickly, and any 
deviation can be corrected. 

It might be noted here that, when 
the two off-course stations are identified 
prior to taking a fix, the dial settings 
and tuning meter “max” are a suf- 
ficient guide to station identification 
and correct tuning. Then it is possible 
to obtain successive bearings 10 sec. 
apart so that all three bearings (the 
first is on the guide station) are ob- 
tained within 20 sec. It is not even 
necessary to use advanced lines of 
position. In tests made on a lighter- 
than-air craft, a fix that fell right over 
the craft’s position was plotted within 
11/2 min. In fact, from the true bear- 
ings read (from the new indicator) and 
plotted, the navigator identified the 
stations whose bearings were taken 
before the radio operator did. 

There is a technique, commonly prac- 
ticed in surface navigation, known as 
doubling on the bow and taking bow 
and beam bearings. The use of this 
technique requires a track angle that 
the “radio navigator’ provides directly. 
The employment of this technique in air 
navigation can be extremely helpful. 


Position Checking (Fig. 13) 


In long-distance flight, where condi- 
tions may not provide the most favor- 
able use of constant radio bearing or 
track angle navigation, it is highly 
desirable to obtain quickly position 
fixes. In spite of the rapid methods 
now available in obtaining celestial 
fixes, these means are limited during 
daytime flight and during overcast. 
By using the present instrument as a 
true bearing indicator, a radio fix from 
three stations can be obtained within a 
few minutes. 


Alternate Airport (Fig. 14) 


An important navigation problem 
confronting the pilot during difficult 
weather conditions is that of picking 
up, at the proper point in flight, the 
correct heading toward an alternate 
airport. The preliminary graphic solu- 
tion of this problem yields the farthest 
point along the original track at which 
the turn to the alternate airport may 
be made. In addition, the proper 
heading can be determined on the basis 
of anticipated wind conditions. The 
actual determination of the point of 
turnoff and the correct heading to pur- 
sue in current practice is rather dif- 
ficult. On the other hand, by the use of 
the new indicator, the plane can be 
maintained on the desired original 
track as described above, and the 
correct point of turnoff can be deter- 
mined by tuning in on the station at the 
alternate airport. This point can be 
anticipated by occasional checking and 
can be accurately determined with no 
more effort than required to read the 
true bearing indicator. On assuming 
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After three years of high-speed acrial warfare, 
stainless stands out as the only steel that holds 
up under the punishing conditions in exhaust 
systems of “souped-up” aircraft engines 
j. The chart tells how well stainless performs 
compared to ordinary steel, for example. 
After a test of 10 hours at 1600°F., ordinary 
steel showed a weight loss of 7.6 ounces a 
square foot compared to a loss of .035 ounces 
for Armco Stainless (Type 347). In a con- 
tinuous heating test for two wecks at 1600°F., 
ordinary steel became completely oxidized be- 
fore the end of the test. Type 347 Armco 
Stainless of the same gage showed a weight 
loss of only .065 ounces per square foot ! 
RESISTS CORROSION, ABRASION 
Heat resistance is not the only advantage of 
ArMCo Stainless in modern warplanes. It has 
high strength/weight ratio and excellent re- 
sistance to corrosion and abrasion. 

Armco Stainless forms easily and can be 
fabricated by the fast, economical spotweld 
process. No heat treatment is needed to de- 
velop physical properties. 

If you make or plan to make planes or 
aircraft parts, put Armco Stainless to the 
test. For detailed information just address The 
American Rolling Mill Company, 2501 Curtis 
Street, Middletown, Ohio. 


EXPORT THE ARMCO INTERNATIONAL CORPORATION 
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(@) Ballefonte LaGuardia 
Radio 
TRUE HEADING 


Fig. 13. 


the alternate track in the manner de- 
scribed above, this track can be cor- 
rectly maintained even though antici- 
pated wind conditions do not prevail. 


Miscellaneous 


Should the pilot prefer to use mag- 
netic headings, they can be read directly 
from the flux gate master indicator by 
omitting the ,variation correction. In 
consequence, the azimuth scale of the 
new indicator repeats magnetic heading 
under its lubber’s line, and the radio 
pointer indicates the magnetic bearing 
of the radio station. It can also be 
used as a steering indicator where the 
deviation in degrees from any desired 
heading can be read directly on the 
inner dial. By the same token, it can 
be used as a measured turn indicator. 
And, of course, it can still serve as an 
ordinary heading indicator as well as a 
reciprocal bearing indicator. 

Another interesting possibility is the 
new indicator’s use in obtaining wind 


Position by true radio bearings. 
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direction and wind angle by setting the 
mask so that the parallel markers 
line up with wind streaks on the water, 
smoke streaks or other indications of 
wind direction. Then, from the indi- 
cator, wind angle, true heading, and 
track can be directly obtained. To- 
gether with true air speed, this is suf- 
ficient information for solving the tri- 
angle of velocities. During conditions 
of low visibility, the method of deter- 
mining drift angle can be applied to ob- 
tain the information necessary for the 
solution of the wind star problem. 
Furthermore, the fact that, even where 
the present radio ranges are being used, 
the combined indicator simplifies orien- 
tation and let-down procedures should 
not be overlooked. 

As experience in the use of this 
navigation system increases, further 
applications will undoubtedly be found. 
It seems fair to emphasize the fact that 
this is a rather complete navigation 
system in which the operation is reduced 
to the simple procedure of obtaining the 
required intelligence by direct reading 
from a single instrument. 


ALTERNATE AIRPORT 
APPLICATION 


Fig. 14. 
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Changes of Address 


To facilitate the prompt receipt of copies of the Journal and Review, members and 
subscribers are requested to give the editorial offices 30 days’ notice of any change of 


Notices should be sent directly to the Institute of the Aeronautical Sciences, 1505 RCA 
Building West, 30 Rockefeller Plaza, New York 20, N.Y. 
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E 1511 MOTOR DRIVEN DRY AIR PUMP 
y'™ 
- rn VThe rated capacity is 0.018 lb. per min. air flow at 11.1 in. 33 
Pressure be. abs. inlet pressure, maintaining 31 in. hg. abs. discharge 3 
P . plosion hazard in applications where electrical discharges occur. 
YMaximum operating characteristics, any one of which Vs 
: - Since the pump requires no lubrication, it can be mounted 
should not be exceeded, are as follows: 
near its supplementary equipment or in inaccessible places, such 
Current Draw: 15 Amp. as horizontal stabilizers, dorsal fins, wings, etc. 
Pressure Differential: 20 in. hg. Y Pump is a rotary, single vane type, the vane being held 
Discharge Temperature: 300°F. against rotor by pressure exerted through dual helical springs. 
Minimum Flow: 0.01 lb. per min. Y Finned rotor housing dissipates heat rapidly. 
DESIGN FEATURES: Y Automatic electrical overload protection; electrical con- 
T . . . i fal 2- oni 
New exclusive construction eliminates oil filters, separators mentor Siting, ALY 
volt 4 or accumulators in the system, and provides air free of oil Y Lightweight—the unit weighs 4.75 Ibs.; and measures 
contamination. Oil-free nature of discharge eliminates ex- 834” long by 333” diameter. 
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Electronic 
War Birds --- that pry into the secrets of the 


Night-time. A reconnaissance plane streaks over an enemy supply line. A flash 
bomb drops and explodes... night turns into day... a camera shutter clicks. 
And the secret of the long motor caravan, shown in the night photo above, is 
fully revealed. 

How is it done? With electronic and mechanical precision skill. The plane 
may be flying at 1,000 feet, or 10,000 feet, or higher. A flash bomb is released 
to explode at a predetermined elevation. An electronic light-sensitive cell... on 
a Fairchild Night Aerial Camera... creates a voltage pulse in an electronic 
amplifier which causes the magnetic shutter to trip at the peak light intensity 
of the flash bomb. All elements of the camera and amplifier are so precisely 
coordinated that the entire action takes place over a timing range of 9 to 11 
thousands of a second. The action starts when the light intensity of the flash at 
the airplane is only a very small percentage of its peak brilliance . . . and ends 
as the flash passes its peak. 

Precisionized electronic and mechanical skill ranks Fairchild Aerial Cameras 
with the world’s finest professional cameras — an achievement that is being 
paralleled in the production of aircraft sextants, radio direction finders, lead 
computing gun sights and other vital aviation equipment. New York Office: 


475—10th Ave., New York 18; Plant: 88-06 Van Wyck Blvd., Jamaica 1, N. Y. 
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010 


TIME IN FRACTIONS OF A SECOND 


This is a typical flash bomb light curve 
and camera shutter synchronization chart. Precise ele< 
tronic coordination of shutter action at the light intensity 


peak results in sharply detailed aerial night photographs 
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Lnstitute News 


Further Honors for 
Glenn L. Martin 


Glenn L. Martin, a Benefactor Mem- 
ber of the Institute, President of The 
Glenn L. Martin Company, and Chair- 
man of the Board of The Glenn L. 
Martin-Nebraska Company, was the 
recipient of the honorary degree of 
Doctor of Science from the University of 
Omaha. This was the third time in its 
history that the University had awarded 
an honorary degree. 

The award took place at the Univer- 
sity’s commencement exercises on May 
21 and followed an action of the Board 
of Regents, which, in voting to confer 
the honor on Mr. Martin, said that it 
“recognizes his outstanding achieve- 
ment in the application of scientific re- 
search, his international reputation in 
aeronautical engineering, and his public 
services to this country and the world at 
large.”’ 

In conferring the degree, University 
President Rowland Haynes said: “It 
is appropriate that the University of 
Omaha honor a man who has done so 
much for this city. Mr. Martin’s readi- 
ness to accept this degree in turn does a 
signal honor to the University of 
Omaha.”’ 

The principal speaker at the exercise 
was Wayne W. Parrish, of American 
Aviation Associates, Inc., who spoke on 
‘dueation for the Air Age.’ 


Gifts to the Aeronautical 
Archives 


Metal models of the B-29 Super- 
fortress bomber and the B-17 Flying 
Fortress bomber were received from the 
Boeing Aircraft Company through the 
courtesy of Harold Mansfield. An in- 
signe of the U.S. Air Service Command 
was received from Major B. Kane. 

A souvenir medal of the City of 
Hamilton, Ontario, Canada, commemo- 
rating the sixth annual Dominion com- 
petition for the Webster Trophy, Sep- 
tember 11-12, 1937, was sent by H. D. 
Fearman, of the Hamilton Civic Airport 
Committee. A colored print of Army 
and Navy helicopters R-5A and HO 25-1 
was received from the Hamilton Stand- 
ard Propellers Division of the United 
Aircraft Corporation. 

Dr. Edward P. Warner sent aero- 
nautical books and forty clippings from 
French sources, principally about the 
French glider meet at Mount Combe- 
grasse, near Clermont Ferrand, in 1922. 
The late Edmund T. Allen was captain 
of the only American team at this meet, 
which was from the Aeronautical Society 


of the Massachusetts Institute of Tech- 
nology. Other donors whose generosity 
of the past was continued during the 
month were Dr. Alexander Klemin, who 
sent pamphlets, photographs, and pat- 
ents; A. Roy Knabenshue, the aero- 
nautical pioneer, who sent aeronautical 
books; and Miss Dorothy Monro, who 
sent books, periodicals, insignia, badges, 
and more than 200 clippings. 

Back issues and a current subscription 
to its publication Contact, were received 
from the School of Aviation Medicine, 
U.S. Naval Air Service, Pensacola, Fla. 
The Eclipse-Pioneer Division of Bendix 
Aviation Corporation sent books and 
pamphlets, and more than 150 periodi- 
cals, adding to its previous generous 
gifts. More than 400 periodicals were 
received from the Sperry Gyroscope 
Company. The Aviation Division of 
the Standard Oil Company of California 
gave a back file and a current subscrip- 
tion to its publication, Plane Fax. 

The British Air Commission in Wash- 
ington added 18 R.T.P. Translations to 
the large number previously given. 
Three pamphlets on postwar air trans- 


port were received from the Ayrshire 
Post, Ltd., through the courtesy of 
Scottish Aviation. A loose-leaf memo- 
randum on the history of the Canadian 
aircraft industry, from its beginning in 
1918 to the present, was received from 
the Industries and Transport Associa- 
tion of Canada through the courtesy of 
W. B. Burchall. 

Documents relating to applications 
before the Civil Aeronautics Board for 
new air routes or extensions of existing 
air routes were received from Braniff 
Airways, Inc.; Eastern Air Lines, Inc.; 
Pan American Airways, Ine.; Parks Air 
Transport, Inc.; Spartan Airlines, Inc.; 
Transcontinental & Western Air, Inc.; 
United Air Lines, Inc.; and Western 
Air Lines, Inc. 

Additional gifts were received from 
William Landauer; Syracuse Univer- 
sity; U.S. Library of Congress; Office 
of Air Transport Information of the 
Civil Aeronautics Board; Superintend- 
ent of Documents; War Department; 
Weather Bureau; House and Senate 
Document Rooms; and the Senate 
Committee on Naval Affairs. 


Sections and Branches 


Buffalo Section 


At a dinner meeting on May 28 held 
at the Hotel Westbrook, Bernard M. 
Leadon, of the Curtiss-Wright Corpora- 
tion Research Laboratory, gave a paper 
titled ‘“An Economical Comparison of 
Conventional, Gas-Turbine, and Turbo- 
Jet Power Plants Incorporated in Trans- 
ports of Specialized Design.” The 
paper dealt with the influence of the 
type of power plant on the economy of 
transport operation. The speaker em- 
phasized the possibilities for high speed 
in commercial aviation in the postwar 
period. 

Leonard Feldman, Financial Editor 
of the Buffalo Courier Express spoke on 
“The Business World Views the Outlook 
for the Aviation Industry.” 


Los Angeles Section 


A meeting of the Los Angeles Section 
on May 4 was opened by Philip Colman, 
who discussed the progress of plans for 
the building to be erected for the sec- 
tion. He outlined the functions of the 
Contributors’ Committee and the Build- 
ing Committee. He suggested that the 
terms of the incumbent section officers 
be extended until September to facilitate 


53 


building plans, to which no objections 
were raised at the meeting. 

The Chairman then introduced Dr. 
A. L. Klein, of Douglas Aircraft Com- 
pany, Inc., who discussed the back- 
ground of the papers to be presented 
and introduced the speakers. The 
papers were grouped under the general 
title “Notch Effects in High Strength 
Aluminum Alloys,” and portions were 
discussed by L. 8. Shapiro, H. E. North, 
S. J. Barrett, O. A. Wheelon, C. H. 
Stevenson, and D. L. Mosley, all of 
Douglas Aircraft Company, Inc. The 
talks were illustrated by lantern 
slides. 


Philadelphia Section 


A meeting of the Philadelphia Section 
was held May 22 at the Engineer’s Club 
of Philadelphia, following a dinner. 
The business of*the meeting was the 
election of the officers and Advisory 
Committee for the 1945-1946 ses- 
sion. 

The following officers were elected: 
Chairman, F. G. Tatnall, of Baldwin 
Locomotive Works; Vice-Chairman, 
L. B. Kalinowski, of Kellett Aircraft 
Corporation; Secretary, 8. Gottleib, of 
the Naval Air Experimental Station; 


>» 

ly 

F 
= 

: 


a AERONAUTICAL ENGINEERING REVIEW—JULY, 1945 


Check List for 
HYDRAULIC ENGINEERING 
Requirements 


A study of transmission pump per- 

formance appears in the current 

Wil-Rich Forum, a technical pub- FUEL SUPPLY 

lication issued from time to time 

by this company. If you have not HYDRAULIC TOP LIFT 

received a copy, just drop us a line. 

One will be sent you immediately. AUTOMATIC 
TRANSMISSION 


HYDRAULIC 
WINDOW LIFT 


PUMP 


SERVO STEERING 


Eaton Rotor Pumps are employed on mili- 


tary vehicles for transmission, steering, VACUUM SOOSsTER 
lubrication, and a variety of servo uses. 
The Wilcox-Rich Division of Eaton Manu- EATON ROTOR PUMP 


facturing Company also manufactures 
valve assembly parts, including Zero-Lash 
Hydraulic Valve Mechanisms, Mechanical 
Tappets, Self-Locking Screws, Valve 
Springs, Valve Seat Inserts, and Auto- 
motive and Aircraft Valves. 


EATON MANUFACTURING CO. e WILCOX-RICH DIVISION 


9771 FRENCH ROAD - DETROIT 13, MICHIGAN 
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Treasurer, H. J. Mulvey, of Kellett 
Aircraft Corporation. 

The following Advisory Committee 
also was elected: Haskell R. Gordon, 
of the Naval Air Experimental Station; 
R. Allen Price, of Platt-LePage Aircraft 
Company; Dr. Michael Watter, of E. 
G. Budd Manufacturing Company; 
Capt. Ralph S. Barnaby, of the Naval 
Aircraft Modification Unit. The Ad- 
visory Committee elected Haskell R. 
Gordon Chairman of the Committee and 
the following Committee Chairmen also 
were elected: Meetings and Papers 
Committee, L. B. Kalinowski; Enter- 
tainment Committee, E. Burke Wil- 
ford. 

F. G. Tatnall, Section Chairman, in- 
troduced the speakers of the evening. 
The speakers debated the subject ‘“What 
Form of Air Transport, in the Postwar 
World, Will Undergo the Most Spec- 
tacular Development from the Stand- 
point of Extended Utilization?” The 
speakers were Carl DeGanahl and John 
J. Boericke of Fleetwings Division of 
Kaiser Cargo, Inc., representing the 
fixed-wing aircraft; and Frank Piasecki 
and Alexander Flax, of P-V Engineering 
Forum, representing the rotary-wing air- 
craft. 

Ten-minute papers were presented 
by each speaker and _ were fol- 
lowed by 5-minute rebuttals by each 
team. Questions and discussions from 
the floor completed the forum. 


Phoenix Section 


At a meeting of the Phoenix Section 
on February 23 at the Adams Hotel, 
Lewis C. Miller of the Goodyear Air- 
craft Corporation, Akron Division, an 
Associate Fellow of the Institute, gave 
a paper titled ‘Aerodynamics and 
Wind-Tunnel Testing.’ The motion 
picture Tornado in a Box furnished by 
Allis-Chalmers Manufacturing Com- 
pany, was shown. 

On April 20, following a business 
meeting at the Adams Hotel, the mem- 
bers of the Phoenix Section were taken 
on a conducted tour through the plant 
of the AiResearch Manufacturing Com- 
pany. The tour was conducted by A. 
H. Buehman, Engineer of the company, 
and the guests were welcomed by Wil- 
liam Williamson, Plant Superintendent 
of the company. An explanation was 
given of the various products manufac- 
tured in the plant, which include super- 
charger intercoolers, electrical power 
units, cabin-pressure regulators, and 
thin-wall tube extrusions. 


San Diego Section 


At a dinner meeting of the San Diego 
Section on February 2, Dr. George L. 
Shue spoke on ‘“‘Compressibility,” giving 
a résumé of the compressibility effects 
in aerodynamics. Dr. Shue is now an 
Aerodynamics Engineer in the Develop- 
ment Engineering Department of Con- 
solidated Vultee Aircraft Corporation. 
He formerly served as Professor of 
Physics and Mathematics at the Mon- 
tana School of Mines, serving also as 
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S. 


1945 


August 16-17, 1945 
LOS ANGELES MEETING 


October 4-5, 1945 
DETROIT MEETING 


October 26, 1945 
WASHINGTON MEETING 


November 16, 1945 
DAYTON MEETING 


December 17, 1945 
WRIGHT BROTHERS LECTURE, Washington, D.C. 


The Officers aad Council of the Institute invite participation 
in the Technical Sessions of the Meetings of the Institute. 
The Meetings Committee will consider for inclusion on the 


program complete papers, or outlines or summaries of proposed 
papers. 


Information for Participants 


(1) Complete papers, or outlines or summaries should be sub- 
mitted in triplicate at least four months prior to the meeting at 
which it is proposed to present the paper. Outlines or summaries 
should not exceed 1,000 words. 


(2) Each paper should be so planned that it may be presented 
within a time limit of 45 minutes. 


(3) All papers submitted will be considered for publication 
in the Journal of the Aeronautical Sciences or the Aeronautical 
Engineering Review. While a paper should be planned to take 
only 45 minutes for presentation at a meeting, the written pres- 
entation may have a maximum length of approximately 15,000 
words. 


(4) Alll material received will be submitted to the Meetings 
Committee. Authors will be notified, in ample time to prepare 
the complete paper, whether or not their papers can be scheduled 
for presentation. 


All correspondence should be addressed to 
The Meetings Committee 
Institute of the Aeronautical Sciences 


1505 RCA Building West 
30 Rockefeller Plaza 
New York 20, N. Y. 


Special Meetings Schedule 
| 
||. 
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THE TOUCH OF TOMORROW IN THE OF 


POWER FOR THE FEEDER LINES 


There will come a day—soon—when the quiet The sleek-lined Ranger Twelve fits modern aero- 


inland towns, farming communities, and small cities dynamic design. Aircooled, inverted, inline, it lends 
are linked more closely to each other and to big city _ itself to a wide variety of installations, single or twin, 


markets. pusher or tractor, open or submerged in wings or 


The lines that will draw them closer will be the fuselage. A minimum of frontal area reduces drag. 
airlines—the short-run lines that “‘feed’’ passengers Economy 
and freight to the big mainliners on trans-country 
routes. Business—and competition 
—will grow. 


in maintenance costs looms large in 
profitable airline operations. Rangers are designed 
to meet this competitive require- 
ment. Fairchild research and en- 

Ranger Engines will take ‘“‘wing- 
side”’ seats at this competitive show, 
offering operators of the nation’s 
feeder airlines, dependable, versa- 
tile, economical power! 


gineering aimed to give the sturdy 
Ranger Twelves long life between 


major overhauls; a low rate of gas 


consumption; accessibility for rou- 
THE RANGER TWELVE tine inspections and adjustments. 


Division of Fairchild Engine and Airplane Corporation + Farmingdale, Long Island 
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Consultant in geophysics and seismology 
at the Seismograph Station in Butte, 
Montana. 

Following a dinner meeting on March 
9 at the San Diego Women’s Club, 
Squadron Leader Fitzgibbon and Flight 
Lt. New, of the Royal Air Force, spoke 
about the operation of the Royal Air 
Force Transport Command on its air 
line from London through Canada and 
the United States to Sydney, Australia, 
and companion line through Australia 
to India, Africa, and London. Squad- 
ron Leader Fitzgibbon is in charge of 
the San Diego operations of the Royal 
Air Force Transport Command and 
Flight Lt. New is responsible for engi- 
neering activities. 

The May 11 meeting of the San Diego 
Section was held in the U. 8. Grant 
Hotel. The speakers were W. H. Allen, 
Aviation Engineer in Charge of Turbo- 
superchargers and Gas Turbo Power 
Plants, and 8. W. Mikulka, Application 
Ingineer, both of the General Electric 
Company. They gave a discussion on 
postwar power plants for aircraft titled 
“The Potentialities of Cruising Turbo- 
superchargers.” 


Seattle Section 


At a dinner meeting of the Seattle 
Section on May 16, three representa- 
tives of the Boeing Aircraft Company 
gave talks under the general heading of 
“A Report on B-29 Operations in the 
Pacific Theater.” The speakers were 
Ii. C. Wells, Chief Engineer; A. E. 
Merrill, Chief Test Pilot; and J. D. 
Alexander, Senior Aerodynamicist. 
They described their experiences during 
a tour of the Pacific bases of the B-29 
bombers. 


Washington Section 


A meeting of the Washington Section 
on June 5 was opened by a short business 
session at which F. W. Reichelderfer, 
the Chairman, requested those in at- 
tendance to fill out a questionnaire des- 
ignating the types of meetings desired 
by the members, as a basis for future 
programs scheduled for the Section. 

The main feature of the evening was 
the presentation by Fred E. Weick, 
Vice-President of Engineering and Re- 
search Corporation, of his paper ‘‘De- 
sign and Performance Characteristics of 
Two-Control Aircraft.” 

One reel of Navy camera-gun color 
pictures of action in the South Pacific 
was shown before and after the presen- 
tation of Mr. Weick’s paper. The 
paper was followed by an active dis- 
cussion of the principles of two-control 
systems. 


University of Detroit 


New officers of the University of 
Detroit Branch were elected at a busi- 
ness meeting on April 26. They are as 
follows: Chairman, Douglas Allison; 
Vice-Chairman, James Glander; Treas- 
urer, Ernest Stanko; Secretary, H. 
William Morris. 


INSTITUTE NEWS 


Georgia School of Technology 


In the absence of Chairman Dutton, 
the May 4 meeting of the Georgia Tech 
Branch was conducted by D. A. Holla- 
day. A paper was given about the re- 
cent history of the military airplane by 
Professor A. Y. Pope of the Aerody- 
namics Department of the University. 


Illinois Institute of Technology 


Final plans were made at a meeting 
on May 4 for the presentation of tech- 
nical papers before the Branch and 
Faculty at a subsequent meeting. The 
work of the Branch Curriculum Com- 
mittee was discussed and a further Com- 
mittee meeting was planned for the 
presentation of final results to the Insti- 
tute Senior Curriculum Committee. 


Indiana Technical College 


In accordance with a new policy of 
conducting joint meetings with other 
engineering organizations at Indiana 
Technical College, a combined meeting 
was held on May 14 at which members 
of various other engineering organiza- 
tions of the school were present as 
guests of the I.A.S. Branch. Robert 
Schmid, Student Member, gave a talk 
about jet propulsion, including informa- 
tion about the Bell P-59A, the Lockheed 
P-80, the V-1 and V-2 robots, and Jato. 
The motion picture Helicopters, ob- 
tained from the Sikorsky Aircraft 
Division of United Aircraft Corpora- 
tion, was shown. 


lowa State College 


The film Combat America was shown 
at a technical meeting of the Iowa State 
College Branch on May 14. 


Massachusetts Institute of 
Technology 


The M.I.T. Student Branch partici- 
pated in a conducted tour through the 
Bethpage, Long Island, plant of the 
Grumman Aircraft Engineering Cor- 
poration on April 11. The group in- 
spected the various departments of the 
plant and saw the methods of building 
and assembling aircraft on the produc- 
tion lines. 

On May 8 a meeting of an informal 
and nontechnical nature was held. A. 
D. Hughes, Aviation Editor of the 
Christian Science Monitor, spoke about 
the future applications of jet propulsion. 


University of Michigan 


At a technical meeting on May 9 the 
film Construction of a Light Airplane was 
shown, as well as other films from the 
Library of the University of Michigan. 


University of Minnesota 
A combined technical and business 


meeting was held on April 17. Blake 
Cahill gave a talk about superchargers. 


The following officers were elected: 
Chairman, Colleen Sunday; Vice-Chair- 
man, David Lauris; Treasurer, Clay 
Boswell; Secretary, Lloyd Yates. 

At the April 30 meeting plans were 
discussed for conducting Engineers’ 
Day at the University. 


New York University 


At a technical meeting on May 8 the 
films Keep ’Em Flying, from Hamilton 
Standard Propellers Division of United 
Aircraft Corporation, and the film 
America—First in the Air, from the 
Propeller Division of the Curtiss-Wright 
Corporation, were shown. 

It was decided at a meeting on May 
22 that the New York University 
Branch will join with other campus 
engineering associations in the support 
of a campus engineering newspaper, the 
purpose of which is to record news events 
of interest to engineering students of all 
classes at the University. The films 
Story of the Airship, supplied by The 
Goodyear Tire & Rubber Company, 
Ine., and Silent Wings, an RKO-Pathe 
film supplied by Elmira Association of 
Commerce, were also shown. 


Notre Dame University 


A short business meeting was held on 
April 25, which was followed by a tech- 
nical session. J. A. MacLean, of the 
Aircraft Landing Gear Department of 
the Bendix Products Division of Bendix 
Aviation Corporation, gave a talk on 
the subject ‘Helps to Becoming a Suc- 
cess.”’ His talk emphasized the value 
of cooperation among engineers within 
an organization and with other groups 
of engineers throughout the country. 

At a technical meeting on May 9, the 
film The History of Naval Aviation, re- 
leased by the U.S. Navy, was shown. 
It traces the development of naval 
aviation from its beginnings through a 
period following the first World War 
and up to the present-day long-range 
aircraft and the aircraft-carrier tech- 
nique now used. A_ short business 
meeting followed the showing of the 
film, 


University of Oklahoma 


Two films, The Attitude Gyro and 
Electrical Aircraft Instrument were 
shown at a combined technical and 
business meeting of the University of 
Oklahoma Branch on May 14. 


Rensselaer Polytechnic Institute 


On May 10 a technical meeting of the 
Rensselaer Polytechnic Institute Branch 
was held. Bruce Crane, of the Ethyl 
Corporation, gave a talk on the subject 
“Knock in Gasoline.”’ 


Spartan College of Aeronautical 
Engineering 


At a business meeting on May 12 
plans were discussed for the forthcoming 
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graduation ceremony and other topics. 
On May 16 a meeting was held at which 
the film Wing Destruction Test on 
PBM-8 was shown. 

At the meeting on May 31 final plans 
were made for the graduation ceremony 
to be held at a private residence in 
town, at which the attendance would be 
confined to engineering students of 
the college. Nominations were made 
for the forthcoming election of offi- 


University of Texas 


Plans were made at a meeting on 
April 17 for the exposition to be held by 
the Aeronautical Department at the 
annual University of Texas “Power 
Show.” 

On May 27 a further discussion of 
participation in the Power Show was 
held. It was decided that the Aero- 
nautical Department would display and 
demonstrate the use of strain gages, 
riveting, spot welding, the 0-46 observa- 
tion plane, reproduction work with the 
B & W machine, and wind-tunnel and 
aircraft instruments. 

The University of Texas Branch held 
an informal meeting on May 26 in con- 
nection with a social gathering to 


INSTITUTE NEWS 


which the professors were invited, as 
well as friends of the students. The 
social phase of the meeting consisted of 
sports events and music, after which re- 
freshments were served. 


Tri-State College 


The incumbent officers of the Tri- 
State College Branch were reelected on 
April 9 as follows: Chairman, H. 
Kijowski; Vice-Chairman, W. Grome; 
Secretary-Treasurer, K. Klopfenstein. 

An informal discussion was held on 
April 16. At a meeting on April 30 K. 
Klopfenstein spoke about aircraft tool- 
ing. 


Virginia Polytechnic Institute 


Following the showing of the film The 
B-19 at a meeting on May 10, Professor 
Seltzer, who was working at the Douglas 
Aircraft Company when the first B-19 
was built, added some details about the 
first flight of that large airplane. 

On May 24 a technical meeting was 
held at which the slide film Flight In- 
struments was shown. This was supple- 
mented by diagrammatic charts and an 
explanation of the operation of each in- 
strument by Professor Seltzer. 


News of Members 


Cornelius J. Abbott has been appointed 
Industrial Engineer, and elected a Direc- 
tor of Ford, Bacon and Davis, Inc. 

William H. Ainsworth has joined Min- 
neapolis-Honeywell Regulator Company 
as Technical Editor of the Aeronautical 
Division. 

William I. Beach, Chief Plastics Engi- 
neer of North American Aviation, Inc., 
has received the 1944 John Wesley Hyatt 
Award for “distinguished contribution to 
the plastics industry.” 

Wellwood E. Beall, Vice-President in 
Charge of Engineering, has been elected 
to the Board of Directors of the Boeing 
Airplane Company. 

James A. J. Bennett, formerly Principal 
Technical Officer of the British Air Com- 
mission, is now Principal Technical Officer 
of the Ministry of Aircraft Production, in 
England. 

John C. Bowman has joined Ryan Aero- 
nautical Company as Senior Stress Ana- 
lyst. 

Reed M. Chambers, a veteran airman of 
World War I, was elected President of the 
Wings Club. 

Ralph S. Damon, who has been serving 
as Vice-President and General Manager, 
and a Member of the Board of Directors of 
American Airlines, Inc., has been elected 
President of that company. 

Capt. Luis de Florez of the U.S. Navy, 
was one of a group of officers which re- 
ceived decorations from the Undersecre- 
tary of the Navy for distinguished service 
against the enemy. Captain de Florez 
received the Legion of Merit for services as 


Director of the Special Devices Division 
of the Bureau of Aeronautics. 

Morris Feigen is now in the U.S. Navy 
with the rank of Seaman First Class. 

Edward J. Foley has been elected to the 
Board of Governors of the Society of 
Automotive Engineers. 

Charles Froesch, Chief Kngineer of 
Eastern Air Lines, Inc., has been named 
a member of the Aeronautical Subcom- 
mittee of the Technical Industrial Intelli- 
gence Committee of the Joint Chiefs of 
Staff of the Army and Navy. The group 
will investigate aeronautical develop- 
ments in Germany, primarily those per- 
taining to the air-transport industry. 

Artemus L. Gates, formerly Assistant 
Secretary of the Navy for Air, has been 
advanced to the rank of Undersecretary of 
the Navy. 

John H. Geisse, Assistant to the Ad- 
ministrator of the Civil Aeronautics Ad- 
ministration, has been named one of the 
four Special Assistants on the personal 
staff of the Civil Aeronautics Administra- 
tor. He will head the Advisory Com- 
mittee on Private Flying. 

Joseph T. Geuting, Jr., has been ad- 
vanced to the position of Manager of the 
Personal Aircraft Council of the Aero- 
nautical Chamber of Commerce of Amer- 
ica, Inc., from his former position of Acting 
Manager. 

Frank W. Godsey has been appointed 
Manager of the New Products Division of 
Westinghouse Electric Corporation. 

Albert T. Hapke, Jr., is the Head of the 
newly created Aviation Section of the 
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American Petroleum Industries Com- 
mittee of the American Petroleum Insti- 
tute. 


John J. Hospers, formerly Field Service 
Manager of the United Aircraft Corpora- 
tion, has been transferred to the position 
of Sales Manager of the Chance Vought 
Division of United Aircraft Corporation. 

Jerome C. Hunsaker, Head of the De- 
partment of Mechanical Engineering and 
of the Department of Aeronautical Engin- 
eering at the Massachusetts Institute of 
Technology, has been elected an Honorary 
Member of The Institution of Mechanical 
“ngineers of London, England. 

Eastman N. Jacobs has opened an office 
and laboratory at Solromar, Calif., to 
render services as Technical Consultant in 
aeronautics and related applications of the 
aeronautical sciences. 

Otto E. Kirchner, Chief Engineer of 
American Airlines, Inc., has been named a 
member of the Aeronautical Subcommittee 
of the Technical Industrial Intelligence 
Committee of the Joint Chiefs of Staff of 
the Army and Navy, to investigate aero- 
nautical developments in Germany, pri- 
marily those pertaining to the air-trans- 
port industry. 


Capt. Bruce G. Leighton, U.S.N.R., has 
been detached from the Office of the 
Bureau of Aeronautics, General Inspector, 
Los Angeles, and assigned to duty at the 
Office of the Chief of Naval Operations at 
Washington. 


Grover Loening, who has been serving as 
Aircraft Consultant to the War Produc- 
tion Board, has transferred his activities to 
the National Advisory Committee for 
Aeronautics, where he will serve in a simi- 
lar capacity as Aircraft Consultant. 


Vice-Admiral John S. McCain, 
Navy, who has been serving as Deputy 
Chief of Naval Operations for Air, has re- 
turned to duty at sea as commander of a 
fast carrier force of the 3rd Fleet. 

Melville Marks has been appointed 
Assistant Engineer on the Wind Tunnel 
Staff at New York University. 

Alfred Miller has joined Sperry Gyro- 
scope Company, Inc., as a Designer. 

Charles H. Miller has been appointed 
Executive Vice-President and General 
Manager of Republic Aviation Corpora- 
tion. 


Edward J. Minser has been made a 
member of the Aeronautical Subcom- 
mittee of the Technical Industrial Intelli- 
gence Committee of the Joint Chiefs of 
Staff of the Army and Navy, to investigate 
aeronautical developments in Germany. 

Norton B. Moore, formerly Associate 
Director of Research for Curtiss-Wright 
Corporation, Airplane Division, is now 
Manager of Research at Aerojet Engineer- 
ing Corporation. He is also serving as 
Consultant to the Southern California 
Cooperative Wind Tunnel. 

James W. Mullen has joined the Staff 
of the Applied Physics Laboratory of 
Johns Hopkins University as _ Project 
Supervisor. 

Bowman R. Otto, President and General 
Manager of Otto Aviation Corporation, 
has been elected President of the recently 
formed New Jersey Aviation Trades 
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LOCOMOTIVE STRENGTH in 


Fedders Aluminum Oil Coolers for Aircraft 


engineers have utilized 
the oldest and most time-proven 
principle of pressure joint fabrication 


to produce the extreme ruggedness 
of Fedders Aluminum Oil Coolers 
for aircraft. 


TRANSFER 


Aluminum tubes are spun and ex- 
panded into header plates—just as 
locomotive boiler flues are expanded 
into the flue sheets— to provide a me- 
chanical joint of unequalled strength. 
There is no chemical or metallurgical 
change in tubes 

Coupled with thisextreme strength 
is the unique advantage of replace- 
ability of tubes in the event of dam- 
age in service. Leaky tubes need not 
be plugged with the resulting loss in 
performance, but can be replaced in a 


FEDDERS MANUFACTURING COMPANY, INC.. 


few minutes— often without remov- 
ing the cooler from the plane. 

Since 1943 these Oil Coolers 
developed and tested in Fedders Wind 
Tunnel—have been flying with out- 
standing performance under all clima- 
tic and altitude conditions ranging 
from sub-zero to maximum tropical 
temperatures. 

Engineers are invited to write for 
the details on application of Fedders 
oil cooler designs to their specific 
installational requirements. 


BUFFALO 7, N. Y. 


SPECIALISTS 
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Association, an organization of airport 
service operators. 

John L. Parks has been commissioned an 
Ensign in the U.S. Naval Reserve. 

William J. Pederson has joined the 
Engineering Department of Transconti- 
nental & Western Air, Inc. 

Irving Rappaport has returned from 
service in the Army and is an Aeronautical 
Engineer at the 16-ft. High-Speed Wind 
Tunnel of the Langley Memorial Aero- 
nautical Laboratory of the N.A.C.A. 

Arthur G. Renstrom has been appointed 
Librarian of the Civil Aeronauties Ad- 
ministration. 

Ralph A. Russell, Jr., has joined the 
Experimental Engineering and Flight Test 
Department of the U.S. Naval Air Station 
at Lakehurst as an Aeronautical Engineer. 

Edward B. Shields, Jr., has been trans- 
ferred to the Ames Aeronautical Labora- 
tory of the N.A.C.A, 

John C. Shroeter is now Assistant Man- 
ager of the Africa-Orient Division of Pan 
American Airways, Ine. 

Cyrus R. Smith, who has been serving as 
Chief of Staff of the Air Transport Com- 
mand with the rank of Major General in 


Members 


The following applicants for member- 
ship or applicants for change of previous 
grade have been admitted to membership 
in the grades indicated since the publica- 
tion of the list in the last issue of the 
{EVIEW. 


Transferred to Associate Fellow Grade 


Boothby, Walter Meredith, M.D.; 
Chairman, Mayo-Aero Medical Unit, 
Mayo Clinic. 

Fairbanks, Karl Joseph, M.S. in Ae.E.; 
Chief Field Engineer, Development Div., 
Fairchild Engine & Airplane Corp. 

Harris, Thomas Aubrey, B.S. in Phys- 
ics; Asst. Chief of Stability, Research 
Div., Langley Mem. Aero. Lab., N.A.C.A. 

Hartmann, Ernest Christian, M.S. in 
C.E.; Research Engr., Chief, Engineering 
Design Div., Aluminum Co. of America. 

Hulse, Barton Traver, B.S.; Chief Test 
Pilot, Allison Div., General Motors Corp. 

Lear, William P., President, Lear Inc. 

Plesset, Miltoh, Ph.D.; Analytical 
Group Engineer, Douglas Research Lab., 
Douglas Aircraft Co., Inc. 

Prenovich, Bernard L., Chief of Struc- 
tures, Sikorsky Aircraft Div., United Air- 
craft Corp. 

Richter, Paul Ernest, Captain, U.S.N.R. 

Shoults, David Roy, B.S. (E.E.); Vice- 
President-Sales, Bell Aircraft Corp. 

Southee, Earl Raymond, B.S.E.C.; 
Manager, Aviation Section, The Hilliard 
Corp. 

Stellman, Louis Marion, M.F.; Asst. 
Shop Supt., Sr. Aeronautical Engineer, 
Naval Aircraft Factory, U.S. Navy. 

Stepniewski, Wieslaw Zenon, \M.E.; 
Design Engineer in Charge of Structures, 
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the Army Air Forces, has been elected 
Chairman of the Board of American Air- 
lines, Inc. 

Sebie B. Smith has been appointed Senior 
Operations Maintenance Officer in the 
U.S. Army Air Forces, with the rank of 
Captain. 

Charles F. Thomas has been elected a 
Director of Lockheed Aircraft Corpora- 
tion. 

Robert S. Tint has joined Kellett Air- 
craft Corporation as Structures Group 
Leader in charge of rotor blades. 

Harry van der Gaast has been appointed 
Assistant Purchasing Agent for TACA Air- 
ways System. 

Ellis E. White has joined the Trans- 
Pacific Corporation as Technical Director 
in charge of all engineering, research, and 
development. 

Robert J. Woods, Chief Engineer of Bell 
Aircraft Corporation, has been named 
Special Technical Advisor to Lawrence 
D. Bell, President of Bell Aircraft Cor- 
poration. 

John S. Wynne has been appointed 
Legal Counsel for Northwest Airlines in 
Washington. 


Elected 


The de Havilland Aircraft of Canada 
Ltd. 

Stewart, William Fred, B.S. in M.E.; 
Chief Engineer of the Design Engineering 
Dept., Spartan Aircraft Co. 

Street, William George, B.Ae.E.; Chief 
Flight Test Engineer, Consolidated Vultee 
Aircraft Corp. 

Tafe, Harvey Christopher, Washington 
Manager, Consolidated Vultee Aircraft 
Corp. 

Tauson, Peter Otton, M.S. in M.E.; 
Chief Analytical Engineer, Helicopter 
Products Div., Bell Aircraft Corp. 

Vought, Harry, Jr. Lt. Comdr., 
U.S.N.R., Bureau of Aeronautics Repre- 
sentative, Edo Aircraft Co. 

Woodson, Omer Lee, Vice-President 
and Manager, Bell Aircraft Corp. 


Elected to MEMBER Grade 


Africano, Alfred, M.E., M.S.; Asst. to 
the Director of Research, Allegany Bal- 
listies Lab. 

Atkinson, Russell S., B.S. in M.E.; 
Chief Engineer, Aero Engineering, Inc. 

Balasubramanian, Tattamangalam 
Seshaier, B.Sc. in Engineering; Super- 
visor, Hindustan Aircraft Ltd. (India), 

Benscoter, Stanley Urner, C.E.; Assoc. 
Aero. Engineer, Bureau of Aeronautics, 
U.S. Navy Dept. 

Borkland, Carl Richard, Lt. Col., U.S. 
Army Air Forces. 

Brzozowski, Witold, Chief Stressman, 
Fairchild Aircraft Ltd. (Canada). 

Christian, John Crockett, Jr., B.S. in 
Se.; Armament Unit Chief, Boeing Air- 
craft Co. 
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Diller, Donald Edwin, B.S. in M.E.; 
Structures Engineer, Consolidated Vultee 
Aircraft Corp. 

Fields, Carleton Monroe, B.S. in M.E.; 
Vibration Engineer, The Glenn L. Martin 
Co. 

Graff, George Stephen, B.S. in Ae.E.; 
Project Engineer, McDonnell Aircraft 
Corp. 

Grimm, George Burt, B.S. in Manufac- 
turing Production; Cartographic Engi- 
neer, U.S. Coast & Geodetic Survey. 

Gross, Frank Robert, D. of Eng.; Proj- 
ect Engineer, Firestone Tire & Rubber 
Co. 

Hamilton, Jack Irwin, S.B. in Ae.E.; 
Asst. to Mgr., Military Programs, Pro- 
peller Div., Curtiss-Wright Corp. 

Hankins, Frank H., Jr., M.S. in Ae.E.; 
Operations Manager, Africa-Orient Div., 
Pan American Airways System. 

Heaney, Mark Finlay, Test Pilot, Bell 
Aircraft Corp. 

Henderson, Everett Benedict, B.S. in 
M.E.; Aerodynamicist ‘‘A,’’ Lockheed 
Aircraft Corp. 

Hinckley, Herbert Woodridge, B.S. in 
C.E.; Chief Project Engineer, Consoli- 
dated Vultee Aircraft Corp. 

Hubbard, John Kearney, B.S. in M.E.; 
Asst. Project Engineer, Columbia Air- 
craft Corp. 

Knoblock, Hugh Frederick, Engineering 
Draftsman, Lockheed Aircraft Corp. 

Kominsky, Jack D., B.S. in M.E.; 
Asst. Chief Liaison Engineer, The Glenn 
L. Martin-Nebr. Co. 

Kulesz, William George, B.S.; Capt., 
A.U.S.; Unit Chief, Engineering Div., 
Wright Field. 

Ley, Willy, Director of Engineering, 
Burke Aircraft Corp. 

Rafel, Norman, B.Ae.E.; Aeronautical 
Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Rodefeld, Lester George, Asst. Supt. of 
Communications, Delta Air Corp. 

Rogers, Gerald L., B.S. in Ae.E.; Proj- 
ect Test Engineer, McDonnell Aircraft 
Corp. 

Sanburoff, Serge N., B.M.E.; Aircraft 
Tool Designer (Leadman), Engineering & 
Research Corp. 

Scott, Ainsworth David, B.S. in C.E.; 
Group Leader, Wing Group, Canadair 
Limited (Canada). > 

Stone, Irving, Asst. Editor, Aviation 
Magazine, McGraw-Hill Publishing Co. 

Thomas, Willys Everman, II, B.S. in 
M.E.; Second Vice-President, Magnaflux 
Corp. 

Vickers, Harry Franklin, President, 
Vickers, Ine. 

Warden, Harold Hilbern, B.S. in Ae.E.; 
Manager, Installations Dept., Propeller 
Div., Curtiss-Wright Corp. 


Transferred to MEMBER Grade 


Bebie, Hans, B.S. in Ae.E.; Sr. Stress 
Analyst, The Glenn L. Martin Co. 

Bennett, Dwight Henry, B.S. in E.; 
Chief Flight Research Engineer, Con- 
solidated Vultee Aircraft Corp. 
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HOULDERING loads of tension and shear in the thousands 

of pounds—not just for a moment, but for the life of the 
aircraft—is as rugged a test of bolt strength as you will find. Yet that’s 
exactly the job Thompson Bolts perform today as main wing-attaching 
bolts—and on many another tough assignment where a never-failing 
hold under load is required! 


One reason Thompson Bolts are specified for jobs where no ordinary 
bolt is safe is the unusual amount of precision workmanship that goes into 
them from the rough hot-forged blank to the final exacting inspection. Take 
threads, for example. Thompson has found that—for aircraft use—ground : GROUND THREAD 
threads offer outstanding advantages over other methods. Consequently, every 
tension Bolt manufactured by Thompson has a thread ground concentric with 
the shank and area under the head. Produced in the latest type of automatic 
grinding equipment this ground thread has a smoothness, accuracy and fit 


seldom matched in precision by any similar product and far stronger to safely ; 

handle heavy loads! Moreover, the thread is ground after heat treatment and 

after preliminary grinding performed to remove decarburization . . . two addi- 

tional important safeguards against thread failure on any job. ROLLED THREAD 
But that’s only a part of the interesting story of the highly-developed . 

processes used by Thompson in producing Aircraft Bolts in a range of sizes and 

types (including those to NAS standards) suited to all kinds of applications on 

aircraft. If yours is a problem involving a bolt connection, write our engineering 

department for assistance either in designing or recommending a Bolt for your 

needs. Ask for the 16-page Brochure illustrating and describing Thompson 

manufacturing methods and products in detail. Address Thompson Products, 

Inc., WEST COAST PLANT, Bell, California. 


“<Tnompson Products. Inc. ‘2 


WEST COAST PLA CALIFORNIA 
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Borofka, Francis Joseph, B.S. in ‘M.E.; 
9nd Lt., A.U.S., Maintenance Engineering 
Officer, MeCook Army Air Field. 

Britton, Elmer Robert, B.S. in Ae.E.; 
Flight Test Engineer, Boeing Aircraft Co. 

Brown, William Edward, M.S. in Ae.E.; 
Structural Flight Test Project and Instru- 
mentation Engineer, Curtiss-Wright Corp. 

Buschmann, Rudi Paul, Special Projects 
Group, Lockheed Aircraft Corp. 

Decker, Walton Harris, B.S. in Ae.k.; 
Capt., A.U.S.; Asst. Director, Weight 
Branch Aircraft Lab., Engineering Div., 
Wright Field. 

Frankel, Donald Page, B. of Ae.E.; 
Supervisor, Los Angeles Office Engiieer- 
ing, Allison Div., General Motors Corp. 

Glossa, Milton, B.S. in Ae.E.; Engi- 
neer, B-17, Project Staff, Boeing Aircraft 
Co. 

Halaby, Najeeb Elias, Lt., U.S.N.R. 

Hawkins, Willis Moore, Jr., B.S. in 
Ae.E.; Chief Preliminary Design Engi- 
neer, Lockheed Aircraft Corp. 

Howard, Walter B., Jr., B.S. in Ae.E.; 
Major, U.S. Army Air Forces. 

Huether, Robert William, B.S. in Ae.E.; 
Design Engineer-Structural, Lockheed 
Aircraft Corp. 

Jaeger, Julius A., B.S. in Ae.E.; Proj- 
ect Structures Engineer, Lockheed Air- 
craft Corp. 

Jewett, Charles Sherwood, B.S. in 
Ae.E.; Project Engineer, Wright Aero- 
nautical Corp. 

LeCavalier, Joseph Fernand, B.S. in 
Ae.E.; Aeronautical Engineer, Trans- 
Canada Air Lines (Canada). 

Powers, Joseph William Jr., B.S. in 
M.E.; Test and Development Engineer, 
Armament Group, El Segundo Div., Doug- 
las Aircraft Co.. Inc. 

Price, Robert Allen, Chief Aeronautical 
Engineer, Platt-LePage Aircraft Co. 

Rappleyea, Frederick A., B.S. in M.E.; 
Design Engineer, The Dow Chemical Co. 

Reynolds, Blake, M.S.; Executive 
Engineer, Lawrance Aeronautical Corp. 

Rosenthal, Edward Max, B.S. in E.E.; 
Lt. (j.g.), U.S.N.R. 

Rosman, Fred, Group Engineer, Sikor- 
sky Aircraft Div., United Aircraft Corp. 

Russell, Howard, B.Ae.E.; Salvage 
Engineer in charge of Shop Contact 
Group, Sikorsky Aircraft Div., United 
Aircraft Corp. 

Ruszaj, Norbert Francis, M.S. in Ae.E.; 
Instructor, Aeronautical Engineering 
Dept., University of Minnesota. 

Scott, Earl Marcus, President, Scott 
Aviation Corp. 

Spaulding, Edward Hastings, B.S. in 
Ae.E.; Structures Dept. Engineer, Lock- 
heed Aircraft Corp. 

Spaulding, Morril Boughton, Jr., B:s. 
in Ae.E.; Sr. Aeronautical Engineer, 
Bureau of Aeronautics, U.S. Navy Dept. 

Stillwell, Henry Sheldon, M.S. in Ae.E.; 
Head of Dept. of Aeronautical Engineer- 
ing, University of Illinois. 

Thornburg, Francis 


LeRoy, Design 


Engineer, Consolidated Vultee Aircraft 
Corp. 


INSTITUTE NEWS 


Uhrich, Harold R., B.S. in M.E.; Aero- 
nautical Engineer Degree; Chief Engi- 
neer, Sensenich Propeller Co. 

Ursell, Charles Russell, II, B.S. in 
Ae.E.; Project Engineer, Aircraft Struc- 
tures & Drafting Engineer, Pan American 
Airways System. 

Velazquez, Jose Luis, B.S. and M.S. in 
Ae.E.; Ensign, U.S.N.R. 

Weiss, Theodore A., Jr., Asst. Group 
Engineer, Republic Aviation Corp. 

White, George, B.S. in Ae.E.; 
tures Engineer, Unit Head, 
Wright Corp. 

Wiese, Raymond Richard, B.S. in M.E.; 
Administrative Engineer, Fleetwings Div., 
Kaiser Cargo, Ine. 

Zeiger, Marcus Andrew, Instructor in 
Charge of the Propellers Dept., United 
Air Lines Training, United Air Lines 
Transport Corp. 


Struc- 
Curtiss- 


Elected to Industrial Member Grade 


Dale, Drake Paul, B.S. in C.E.; Man- 
ual Writer, Consolidated Vultee Aircraft 
Corp. 

Day, Alfred Lewis, Laboratory Tech- 
nician, Duramold Div., Fairchild Engine 
& Airplane Corp. 

Dupre, Francis Charles, Supt. of Assem- 
bly Div., Kollsman Instrument Div., 
Square D Co. 

Hammond, Chester, B. of Law; Asst. 
to J. Carroll Cone, Asst. V.-P., Pan 
American Airways System. 

Kelly, Orie Raymond, President, Law- 
yers Trust Co. 

Lothrop, Emery Earl, Manager, Avia- 
tion Section, Dept. of Business Research, 
Curtiss-Wright Corp. 

Quarterman, Edward Augustus, B.S. in 
M.E.; Lt., U.S.N.R. 

Smith, Nathaniel, Inspector, 
Aviation Corp. 


tepublic 


Elected to Technical Member Grade 


Bibb, Robert Lee, Jr., B.E. in M.E.; 
Jr. Engineer, Pan American Airways Sys- 
tem. 

Bicht, Charles Russel, Draftsman- 
Designer, Fairchild Aircraft Div., Fair- 
child Engine & Airplane Corp. 

Burleson, Howard Eugene, Jr., Struc- 
tural Design Engineer, Goodyear Aircraft 
Corp. 

Burridge, James Lyle, B.S. in Ae.E.; 
Sr. Stress Analyst, The Glenn L. Martin 
Co. 

Coifman, Lee Gregory, B.S. in M.E.; 
Research Engineer, J. M. Lessels and 
Associates. 

Collier, Wright, Supervising Engineer, 
Darin & Armstrong-General Contractors. 

Dolan, George Thomas, Jr., Flight 
Engineer, American Airlines, Inc. 

Droege, William Craig, Project Engi- 
neer, Northwest Airlines, Inc. 

DuBois, Robert Arthur, Asst. Chief of 
U.S. Charts Section, Dept. of Commerce. 

Engelman, Thomas Urban, A.A. in 
Ae.E.; Foreman, Template Master Lay- 
out & Reproduction Depts., Douglas Air- 
craft Co., Ine. 
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Fox, William Walter, B.S. in M.E.; 
Flight Test Engineer, Consolidated Vultee 
Aircraft Corp. 

Fuller, Richard Cline, Sales Manager, 
Pacific Div., Bendix Aviation Corp. 

Fulton, Charles Anthony, Liaison Engi- 
neer, Chance Vought Aircraft Div., United 
Aircraft Corp. 

Gallo, Patrick, B.S. in M.E.; Engineer- 
ing Test Pilot, Grumman Aircraft Engi- 
neering Corp. 

Geyer, Robert Lee, Loftsman, Rohr Air- 
craft Corp. 

Harris, Arthur St. George, Group 
Leader (Mech. Controls), Engineering 
Dept., Canadair Limited (Canada). 

Harris, George Edward, Aerial En- 
gineer, Wichita Div., Boeing Airplane Co. 

Jones, Clinton Barnard, B. Ae.E.; 
Aeronautical Engineer, Cessna Aircraft 
Corp. 

Lightfoot, Jackson Keyes, Design Engi- 
neer, Airéraft, Engineering and Research 
Corp. 

Loffswold, Lester Sidney, Jr. 
Engineer, Goodyear Aircraft Corp. 

Mall, Oswald David, B.S. in Ae.E.; 
Design Draftsman, Cessna Aircraft Co. 

Miles, John W., Ph.D. in E.E.; Re- 
search Engineer, Lockheed Aircraft Corp. 

Miller, Webb, Lt., U.S.N.R. 

Olynyk, Alexander, B. Applied Science, 
Mechanical Engineer, Canadair Limited 
(Canada). 

Rao, Gadicherla Venkata Ramana, B. of 
Engineering; Aircraft Engineer, Director- 
ate General of Aircraft (India). 

Riedasch, Glenn Orville Nelson, Major 
Engineer, Boeing Aircraft Co. 

Ruysschaert, Leon Victor, Asst. to Wage 
and Salary Administrator, Ranger Air- 
craft Engines Div., Fairchild’ Engine & 
Airplane Corp. 

Schroeder, Albert Henry, Aeronautical 
Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Scrivani, Claude Stephen, Engineering 
Draftsman ‘‘A,’”’ Rohr Aircraft Corp. 

Sheehan, William Francis, Jr., B.S. in 
Ae.E.; Aerodynamicist, York Research 
Corp. 

Shotz, Sidney Arnold, Enlisted Instruc- 
tor, Technical School, Keesler Field, U.S. 
Army Air Forces. 

Stumbaugh, Louis Conrad, Jr., Capt., 
U.S. Army Air Forces. 

Terry, William Bradford, Jr., Capt., U.S. 
Army Air Forces. 

Torres, Oscar Alcides, General Foreman 
of Inspection, Eastern Aireraft Div., 
General Motors Corp. 

White, Walter Willis, B.Sc.; Structural 
Liaison Engineer, Goodyear Aircraft Corp. 

Winkelman, Murray, B.Ae.E.; Aero- 
dynamicist, Fairchild Aircraft Div., Fair- 
child Engine & Airplane Corp. 


Liaison 


Transferred from Student to Technical 
Member 


Baker, Sidney, B.S.; Asst. Weight 
Engineer, Victory Aircraft Ltd. (Canada). 

Brooks, William Newcombe, Jr., B.Ae.; 
Ensign, U.S. Navy. 
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Think of the features you want in wire screens and 
filter cloth. 


Chances are, you'll find them in nickel... or in a 
nickel alloy. 


To all industry, wire screens and filter cloth of 
Monel, nickel and Inconel bring this unusual combi- 
nation of properties: 


1. High strength, plus rigidity and toughness. 


2. € ti resist 


freedom from rust. 


to corrosion...and absolute 


3. Excellent resistance to wear, erosion and abrasion. 


4. Resistance to elevated temperatures, and to low tem- 
perature embrittlement. 


Ease of forming. 


Ease of joining by soldering, brazing or welding. 


Monel, nickel and Inconel wire screen and filter cloth 
are available in every standard weave and mesh... 
and in a variety of special weaves for specific needs. 
Selection of the most economical and best suited cor- 
rosion resisting screen or cloth for a given purpose is 
thus assured. 


Consult your regular source of supply, or write us 
for further information on the suitability of nickel and 
its alloys for your filtering and screening problems. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N.Y. 


NICKEL ALLOYS 


MONEL* “K” MONEL* “S” MONEL* “R” MONEL* 
“KR” MONEL* INCONEL* “Z” NICKEL* > NICKEL 
Sheet... Strip... .Rod ... Tubing. .. Wire . .. Castings. .. Welding Rods (Gas and Electric) 

*Reg. U.S. Pat. Off. 
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PLAIN WEAVE wire cloth. 
Woven with from | to 250 
mesh per lineal inch. The cloth 
shown is 40 mesh, .010” dia. 
wire. (Mag. 6x) 


OBLONG MESH wire screen. 
Woven with openings ranging 
from 1” to .007”. The screen 
shown is 30x16 mesh, .015” x 
.0165” dia. wire, (Mag. 6x) 


TWILLED WEAVE wire cloth. 
Woven with from 20 to 400 
mesh per lineal inch. The cloth 
illustrated is 200 mesh, .0023” 
dia. wire. (Mag. 6x) 


PLAIN DUTCH WEAVE 
(Corduroy) filter cloth. This 
weave is préduced in a variety 
of meshes from 10 x 52 to 20x 
150. The cloth shownis 24x110 
mesh. (Mag. 6x) 


TWILLED DUTCH WEAVE 
filter cloth. Woven in standard 
meshes as fine as 28 x 500; spe- 
cial meshes up to 530x750. The 
cloth shown is 28 x 500 mesh. 
(Mag. 6x) 


STRANDED OR BRAIDED 
WEAVE filter cloth is also pro- 
duced in both Monel and nick- 
el. The cloth illustrated is 36 
mesh. (Mag. 6x) 
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Duke, James Burnham, B.Ae.E.; En- 
sign, U.S.N.R. 

Fossier, Mike Walter, B.S. in M.EF. 

Hannah, Horace William, B.Ae.E.; 
Ensign, U.S.N.R. 

Hirsch, Richard Arthur, B.Ae.E.; Mid- 
shipman,U.S. Navy. 

Kerbs, Charles Frederick, Jr., Student, 
Aeronautical University. 

Kirchner, Peter George, B.Ae.E.; En- 
sign, U.S.N.R. 

Leone, William Charles, B.S. in M.E.; 
Ensign, U.S.N.R. 

Maravel, James Homer, B.Ae.E.; Mid- 
shipman, U.S. Navy. 

Matosko, Robert Kenneth, Engineering 
Draftsman, Chance Vought Aircraft Div., 
United Aircraft Corp. 

Moynihan, Frederick Arthur, B.Ae.E.; 
Ensign, U.S. Navy. 

Nelson, Kenneth Warwick, B.S.; En- 
sign, U.S.N.R. 

Nichols, John Burton, B.Ae.E.; U.S. 
Navy. 

Peine, John George, B.Ae.E.; Engi- 
neer, Jr. Aerodynamicist, Curtiss-Wright 
Corp. 

Rice, Lonnie Roy, B.Ae.E.; Engineering 
Assistant, Douglas Aircraft Co., Inc. 

Sanders, Arthur Joseph, Engineer, 
Chance Vought Aircraft Div., United Air- 
craft Corp. 

Sievers, Alwing Gerard, B.Ae.E.; U.S. 
Navy. 

Staiger, David LaShelle, B.Ae.E.; In- 
structor, Rensselaer Polytechnic Institute. 

Widmayer, Edward, Jr., B.Ae.E.; Mid- 
shipman, U.S. Navy. 

Wyszpolski, Eugene Frank, B.Ae.E.; 
Jr. Aerodynamicist, The Glenn L. Martin 
Co. 


Elected to Affiliate Grade 


Beck, Lester F., Asst. to Vice-President, 
Travelers Insurance Co. 

Budd, John Frank, Publisher and Fdi- 
tor, Air Transportation. 

Dunst, Theodore A., Technical Writer, 
Consolidated Vultee Aircraft Corp. 

Jaxheimer, William Henry, Jr., Sr. 
Layout Draftsman, Phileo Corp. 

Racey, Leslie Francis, Sr. Draftsman, 
The de Havilland Aircraft of Canada, Ltd. 
Canada). 

Ross, Hubert Vincent, Mechanic Ist 
Class, Pacifie Div., Pan American Airways 
System. 

Schuster, Max Lincoln, B. of Literature; 
Chairman of Board, Simon & Schuster, 
Inc. 

Wolcott, Robert Dean, (pl., U.S. Army 
Air Forces. 


Necrology 


Col. Henry William Harms 


Col. Henry William Harms, an 
Associate Fellow of the Institute and 
formerly Commanding General of the 


INSTITUTE NEWS 


Newfoundland Base Command of the 
Army Air Forces, died on June 4 of a 
gunshot wound, at Riverside, Cali- 
fornia. He had been at his home on 
convalescent leave from the Santa Ana 
Army Air Base Hospital. Prior to his 
illness he had been assigned to the 
headquarters of the Second Air Force at 
Fort George Wright at Spokane, Wash- 
ington. His entire career had been de- 
voted to service in the United States 
Army. 

Colonel Harms was born at Went- 
worth, South Dakota, on November 25, 
1887, and studied civil engineering at 
the University of Minnesota in 1906 
and 1907. He graduated from the U.S. 


‘Military Academy at West Point in 


1912, being commissioned in the U.S. 
Cavalry, in which branch he served until 
the end of 1914. Since 1915 he has 
been an officer in the air service and his 
work has, for the most part, been associ- 
ated with the technical phases of air 
warfare. In 1915 and 1916 he studied 
aeronautical engineering at Massachu- 
setts Institute of Technology. He com- 
pleted the courses at the Air Corps 
Technical School in 1923 and 1924; at 
the Army Industrial College in 1925 and 
1926; and at the Army War College in 
1937 and 1938. He received his flying 
training at the Signal Corps Aviation 
School at San Diego, California, qualify- 
ing as a Junior Military Aviator in 1915, 
and was rated Military Aviator 3 years 
later. He was stationed at various 
bases of the First Aero Squadron and 
during the first World War served over- 
seas for approximately 14*months. 

Upon his return from overseas duty 
he was assigned to the Technical Section 
in the Office of Director of Air Service at 
Washington, and subsequently served 
at McCook Field, at Langley Field and 
elsewhere, and as Chief of Experimental 
Engineering of the Industrial War 
Plans Branch, Matériel Division, Liai- 
son Section, Office of the Chief of the 
Air Corps. 

From 1930 to 1933 he served as air 
officer at the Philippine Department in 
Manila and then was ordered to the Air 
Corps Primary Training School, Ran- 
dolph Field, Texas, as Executive Officer 
and Commandant. 

Colonel Harms had been a member of 
numerous military and technical organ- 
izations, including the National Advi- 
sory Committee for Aeronautics, the 
National Aeronautic Association, the 
National Geographic Society, American 
Legion, Army and Navy Club, and 
others. 


Flight Lt. Roger Meredith Mace 


Flight Lt. Roger Meredith Mace, a 
Member of the Institute, was killed 
while in the service of his country over- 
seas, 

Lieutenant Mace was born at Emu 
Bay, Tasmania, Australia, February 7, 
1914, receiving his early education at 
preparatory schools at Dunedin, New 
Zealand, and Hobart, Tasmania, and 
graduating from the University of Tas- 
mania in 1935 in Chemical Engineering. 
He served as a Chemist with the Elec- 


trolytiec Zine Company of Australasia in 
1936 and 1937, and from 1937 to 1940 
with the Consolidated Mining and 
Smelting Company of Canada at Trail, 
British Columbia. He joined the Royal 
Canadian Air Force in March, 1940, as a 
Test Pilot and Aeronautical Engineer 
with the rank of Flight Lieutenant. 
After completing the R.C.A.F. course 
in Aeronautical Engineering he spent 2 
years as Station Aeronautical Engineer 
Officer and Chief Technical Officer at 
the R.C.A.F. Rockcliff Station at 
Ottawa, and in 1942 completed the 
R.C.A.F. pilot training course and 
served as a test pilot. In 1938 and 1939 
Lieutenant Mace was a Member of the 
Spokane Flying Club, Spokane, Wash- 
ington, and held a sportsman pilot’s 
license. 


Personnel Opportunities 


This Column is for the use of in- 
dividual members of the Institute 
seeking new connections and organi- 
zations offering employment to aero- 
nautical specialists. Any member 
or organization may have require- 
ments listed without charge by writ- 
ing to the Secretary of the Institute. 


WANTED 


Aeronautical Engineers—for im- 
mediate and urgent top priority 
work, the long-established Aeronca 
Aircraft Corporation seeks Project 
Engineers, Stress Analysts, Weight 
Engineers, and Layout Draftsmen. 
Since Aeronea’s postwar plans are 
complete, with peacetime production 
in the offing, these positions offer 
unusual permanent opportunities for 
qualified men who can comply with 
W.M.C. requirements. Write in com- 
plete detail to Aeronea Aircraft Cor- 
poration, Box 00, Middletown, Ohio. 


Aircraft Stress Engineers thor- 
oughly familiar with the analysis of 
aircraft structures, aircraft controls, 
and all component parts for work on 
helicopters. Excellent opportunities 
for personnel interested in rotary-wing 
aircraft. Applicants must comply 
with W.M.C. regulations and be 
draft exempt. Apply by letter, giv- 
ing references, to Administrative En- 
gineer, Kellett Aircraft Corporation, 
Plant #2, Lansdowne Avenue above 
State Road, Upper Darby, Pa. 


Materials and Process Technician 
familiar with materials used in air- 
craft construction, fabrication proc- 
esses, including welding, heat treat- 
ing and aircraft finishes. Excellent 
opportunity for Technician inter- 
ested in rotary-wing aircraft. Apply 
by letter. giving references, to Ad- 
ministrative Engineer, Kellett <Air- 
eraft Corporation, Plant #2, Lans- 
downe Avenue above State Road, 
Upper Darby, Pa. 


Draftsmen — Architectural, Struc- 
tural or Mechanical to work on very 


65 
‘ 
een. 
ing 
een 
ED 
ITO 
ick 


66 AERONAUTICAL ENGINEERING REVIEW—JULY, 1945 


| 


She's practicing for the post-war cup races 


S PEE D for speed’s sake will never lack for devotees. The 
quest for pure speed—the urge to see how fast we can fly—has 
some fascinating aspects. 

But the practical aviation man is more interested in the 
bility cf his plane to carry a payload of passengers or freight 
at relatively high speed, rather than in the setting of records. 

From this angle of efficient and practical speed —combined 
with load-carrying ability—the large multi-engined bombing 
planes developed during the war have given us a foretaste of 
future commercial flying. What’s more, the trend to ever faster 
and larger planes can be continued as the possibilities of better 
than 100-octane gasoline are realized. 


For, far from representing the ultimate in gasoline, 100- 
octane fuel has proved to be only a beginning. Just as our 
present wartime aviation is founded upon 100-octane aviation 
gasoline containing Ethyl fluid, so may post-war aviation be 
built upon Ethyl gasoline of so high an antiknock quality that 
some means other than the “octane” scale will be required 
to express it. 


CHRYSLER BUILDING, NEW YORK CITY 
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important airplane design. Forty- 
eight hours per week. About fifty 
men needed. Good pay and pleasant 
working conditions. Apply Person- 
nel Office, Engineering Department, 
Otis Elevator Co., 260 11th Ave., 
New York, N.Y. 


Personnel Needed—Executive and 
Administrative experience in manu- 
facture of aircraft. Positions avail- 
able in several fields; Factory and 
Production Management, Matériel, 
Tooling and Engineering. McDonnell 


Aircraft Corporation, Ambassador 
Building, St. Louis 1, Mo. 
Aeronautical Engineers, Senior 


Layout Draftsmen, Junior Layout 
Draftsmen. Experimental engi- 
neering unit working on new types of 
postwar airplanes. Seeking indivi- 
duals interested in commercial field 
and who can produce without super- 
vision. Postwar continuation. Loca- 
tion Roosevelt Field. Address Spe- 
cial Project C, Fairchild Engine and 
Airplane Corp., 30 Rockefeller Plaza, 
New York 20, N.Y. 


Aerodynamicist, Senior Layout 
Draftsmen, Junior Layout Drafts- 
men. Interesting high-speed, jet 
aircraft project. Location New York 
City. Small organization. Oppor- 
tunity for personal recognition. Send 
complete résumé or call or wire for 
interview. Postwar continuation. 
Address Dean C. Smith, Fairchild 
Engine and Airplane Corporation, 
30 Rockefeller Plaza, New York 20, 
N.Y. 


Aircraft Engineers—Experienced 
aerodynamicist; layout and detailed 
draftsmen; structural designers; sen- 
ior drawing checkers; — static test 
engineer; stress analysts; technical 
illustrators; technical writer. These 
positions immediately available in 
critical war work at attractive sala- 
ries. Postwar prospects excellent. Ap- 
plicants must comply with W.M.C. 
regulations. Address replies giving 
education, experience, background, 
age and draft status to Personnel 
Manager, Edo Aircraft Corporation, 
Terminal Building, Flushing, N.Y. 


Aeronautical Engineering Profes- 
sor—To teach Airplane Design, Air- 
plane structure, and related subjects. 
Applicants required to have a degree 
in aeronautical engineering as well as 
practical experience in the field. Pref- 
erence given to candidates having ad- 
vanced degrees. Facilities now under 
construction and plans for future con- 
struction will provide ample opportunity 
for research, development, and con- 
sultation. Rank and salary will depend 
upon training and experience of appli- 
cant. In applying please give brief 
sketch of personal qualifications, educa- 
tion, and experience. Address reply to 
Prof. Robert M. Pinkerton, Department 
of Aeronautical Engineering, A. and M. 
College of Texas, College Station, Tex. 


INSTITUTE NEWS 


Wind Tunnel Model Men—Quali- 
fied wind tunnel model builders and/or 
designers for new small company. 
Desire men with extensive experience 
in wood and metal model work to close 
tolerances and in model project or- 
ganization and planning. All models 
and instrumentation are for various 
aircraft companies and aerodynamics 
laboratories. Airmail complete quali- 
fications and experience to Aerolab 
Development Company, 1992 Lincoln 
Avenue, Pasadena 38, Calif. 


Aircraft Instrument Engineer—Ur- 
gently needed. Top priority. Thor- 
oughly familiar with design and opera- 
tions of Automatic Pilots. Gyros and 
similar Robot Control Mechanisms. 
Submit details and qualifications at 
once. McDonnell Aircraft Corpora- 
tion, 1703 Locust Street, St. Louis, 
Mo. 


Aircraft Engineers— Positions avail- 
able in Clifton & Caldwell, N.J., for 
Tool & Gage Engineers. Also engi- 
neers for manufacturing process, pro- 
duction methods, also design engi- 
neers, Seniors & Juniors. Manufac- 
turing operation sheet writers, de- 
signers, tool & gage; gage analysts, 
tool & gage draftsmen. Applicants 
must have Aeronautical Industrial 
Manufacturing experience. Must 
have certificate of availability. Call 
in person or write Employment Office, 
Curtiss-Wright Corp., Propeller Divi- 
sion, 143 Getty Ave., Clifton, N.J. 


Detail and Layout Draftsmen, 
Stress Analysts, and Design Engi- 
neers needed for development work 
in the Engineering Department. 
Must be citizen, not employed in es- 
sential war industry, or have a certifi- 
cate of availability from the U.S. 
Employment Service Office or the 
War Manpower Commission of your 
area. Address inquiries to Curtiss- 
Wright Corporation, Airplane Divi- 
sion, Buffalo, N.Y.; Attention: Di- 
rector of Engineering. 


Detail & Layout Draftsmen, Stress 
Analysts, Design Engineer, Assistant 
Project Engineer on development 
work in the engineering department. 
Address inquiries to Edo Aircraft 
Corporation, 136-48 Roosevelt Ave- 
nue, Flushing, L.I., N.Y. 


Aerodynamicist or Flight Test Engi- 
neer—Ability to analyze flight test 
data on advanced high performance 
aircraft. Submit qualifications to 
McDonnell Aircraft Corporation, Am- 
bassador Building, St. Louis 1, Mo. 


Patent Engineer—Familiar with 
patent disclosures and _ procedures. 
Essential helicopter industry. Salary 
commensurate with experience and 
present earning capacity. Address 
inquiries to Box 322, Institute of the 
Aeronautical Sciences. 


Electronic and Mechanical Engi- 
neers—Large radio corporation pres- 
ently engaged in urgently needed 
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war work for the armed forces needs 
engineering personnel in all catego- 
ries. Sound peacetime future with an 
established leader in the field of Elec- 
tronics. Located in East and mid- 
West. Write in detail. Address in- 
quiries to Box 317, Institute of the 
Aeronautical Sciences. 


Mechanical Engineer or Physicist— 
Not subject to draft, experience in 
product development, research, and 
testing. Must have sufficient mathe- 
matical background to perform calecu- 
lations in stress and vibration analysis, 
thermodynamics, aerodynamics, and 
general mathematics upon own initia- 
tive. Some knowledge of combustion 
desirable. Wanted for research staff of 
well-established aircraft accessory com- 
pany with good postwar prospects, lo- 
cated on the West Coast. Salary de- 
pendent on qualifications and experi- 
ence. Address inquiries to Box 311, 
Institute of the Aeronautical Sciences. 


Aeronautical Engineer, Chief of 
Structures, Stress Analysts—Excel- 
lent opportunity for qualified men 
with medium-sized aircraft manufac- 
turer on postwar work. Commercial ex- 
perience preferred but not necessary. 
Applicant must comply with W.M.C. 
regulations. Address inquiries to Box 
309, Institute of the Aeronautical 
Sciences. 


Instrument Designer— Medium-size 
industrial organization offers excellent 
opportunity. Position will pay top 
salary. Present and postwar possibili- 
ties are unusually attractive. Man must 
hold an Electrical or Mechanical Engi- 
neer Degree, and have knowledge of 
optics or electronics. He should also 
have at least four years’ practical ex- 
perience in instrument design. Please 
write in detail. Your reply will be held 
in strict confidence. W.M.C. regula- 
tions observed. Address inquiries to 
Box 304, Institute of the Aeronautical 
Sciences. 


Stress Analysts and Aerodynami- 
cists—Required for aircraft design 
work U.S. Naval Aircraft Prime Con- 
tractor. Address inquiries to Box 
297, Institute of the Aeronautical 
Sciences. 


Assistant Professor—To teach Me- 
chanics, Strength of Materials, and 


-Physics in a small Mid-western Col- 


lege. Must have Master of Science 
Degree, preferably in Engineering or 
Physics. Salary dependent on quali- 
fications and experience. Position 
permanent. Address inquiries to Box 
291, Institute of the Aeronautical 
Sciences. 


Engineers—Aeronautical, Mechanical 
Electronic Designers, Draftsmen, 
Checkers; wide variety of interesting 
work on essential projects. Excellent 
postwar opportunities. | Manhattan 
location; W.M.C. rules observed. Ad- 
dress inquiries to Box 284, Institute of 
the Aeronautical Sciences. 
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Draftsmen—Four or five, wanted 
by large research and development 
organization; experienced in the lay- 
out of aircraft structural members. 
Four or five years’ experience re- 

uired; knowledge of stress analysis 
desired. Experience in wing or fuse- 
lage group would prove satisfactory. 
Address inquiries to Box 282, Insti- 
tute of the Aeronautical Sciences. 


Aerodynamics Engineer—Practical 
experience wanted by well-known 
long-established mid-west manufac- 
turer to conduct technical research 
and market development in ventilat- 
ing and air-cooling division. Attrac- 
tive salary for man of ability and 
ambition. Address inquiries to Box 
275, Institute of the Aeronautical 
Sciences. 


Mechanical, Chemical or Metal- 
lurgical Engineer, experienced in fab- 
ricating and bonding aluminum al- 
loys, to function as project engineer in 
conversion of copper exchange heat 
devices to all aluminum construction 
for aircraft applications. Mid-west 
location, position permanent. Salary 
commensurate with experience and 
ability. Address inquiries to Box 271, 
Institute of the Aeronautical Sci- 
ences. 


Mechanical & Electronic Engi- 
neers—Large engineering firm en- 
gaged in essential work with growing 
backlog of postwar jobs needs engineer- 
ing personnel in all categories: Designers, 
Layout & Detail Draftsmen, Checkers, 
etc. Location Manhattan. W.M.C. 
rules observed. Address inquiries to 
Box 263, Institute of the Aeronautical 
Sciences. 


AVAILABLE 


Personal Plane Designer—Cor- 
porate Executive now with prominent 
lightplane manufacturer. Hight years’ 
experience levelopment, test, manu- 
facture, numerous military projects, 
six years’ successful design'and super- 
vision personal aircraft, gliders, liai- 
son, special purpose military, postwar, 
cropduster aircraft. Familiar C.A.A., 
Army, Navy contract negotiations, 
design requirements, cost estimating. 
In charge engineering, handbook, in- 
spection, flight test, experimental de- 
partments. Under 40, married. Ad- 
dress inquiries to Box 325, Institute 
of the Aeronautical Sciences. 


Executive-Engineer-Test Pilot— 
World War II veteran with two 
vears’ recent supervisory experience 
in design and flight-testing for large 
commercial aviation corporation. 
Seven years of college engineering 
followed by five years of active duty 
as commanding officer of aircraft ad- 
vanced-base, maintenance, repair, ex- 
perimental, and operational units. 
Active experimental test pilot in serv- 
ice and during last two years in com- 
mercial aviation. Combat and test 
experience in over 50 different types 
of single and multi-engine land- and 
seaplanes. Recent experience in gas 
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turbines and jet propulsion. War 
veteran status precludes any dif- 
ficulty in leaving present position. 
Airline engineering and operation or 
manufacturer’s flight research and 
design most desirable. Address in- 
quiries to Box 324, Institute of the 
Aeronautical Sciences. 


Airport Engineer—Five and a half 
years’ experience as airport engineer. 
Responsibile for site selection, lay- 
out, design, and inspection during con- 
struction of over 40 airports in eastern 
states. Experience also includes 
speaking before municipal governing 
bodies and local service clubs on fre- 
quent occasions. Registered profes- 
sional engineer and have a student 
pilot’s license, recently soloed. De- 
sire connection as airport consultant 
with engineering company or airline. 
Particularly adapted to liaison work 
and promotion. Any location con- 
sidered. W.M.C. compliance. Ad- 
dress inquiries to Box 323, Institute 
of the Aeronautical Sciences. 


Stress Analyst, Design and De- 
velopment Engineer—B.S. in Aero- 
nautical Engineering and Engineering 
Mechanics, years’ experience in 
research, design, development and 
stress analysis pursuits with promi- 
nent aircraft concerns. One year on 
analysis and static test of pure mono- 


coque wing [wo years as super- 
visor of group engaged in design and 
stress analysis of bombardment type 
airplane. One year with entire struc- 


tural responsibility for extensive struc- 
tural modification for large patrol type 
aircraft. Desires position with re- 
sponsibility for structural design or 
stress analysis. Address inquiries to 
Box 321, Institute of the Aeronautical 
Sciences. 


Assistant Professor of Aeronautical 
Engineering at large mid-west school 
desires change of position in October. 
Broad aeronautical background with 


aerodynamics as major field. West 
coast location preferred. Will con- 
sider position in industry. W.M.C., 


will be complied with. Address in- 
quiries to Box 320, Institute of the 
Aeronautical Sciences. 


Mechanical Engineer—Fight years’ 
airline and army aircraft manufac- 
turing experience Previously con- 
nected with banking and manufac- 
turing. Residence 20 years abroad, 
fluent Frenc! German. Desires 
to represent American firm in Europe. 
Address inquiries to Box 319, Insti- 
tute of the Aeronautical Sciences. 


Analyst—Maintenance Engineer. 
Age 37. Exeeptional record large 
scale maintenance and improvement 
of aircraft availability in military 
aircraft. Some Latin-American ex- 
perience. Excellent Spanish. Posi- 
tion desired with aggressive airline in 
need of obtaining more flight hours 
from available aircraft. Address in- 
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quiries to Box 318, Institute of the 4 
Aeronautical Sciences. 


Design Engineer, private pilot, draft, 
exempt, married, no dependents, 
Twenty years’ continuous experience 
in shop, preliminary, experimental, 
and production design of military and 
commercial aircraft, with proven in- 
itiative, resourcefulness versa- 
tility; command of French, German, 
and Spanish, desires responsible posi- 
tion with postwar future in foreign 
sales of service with airline, aircraft or 
aireraft accessories manufacturer, 
Highest references. Free to travel 
anywhere. Available in about 4 weeks, 
W.M.C. regulations observed. Ad- 
dress inquiries to Box 316, Institute of 
the Aeronautical Sciences. 


Aeronautical Engineer—B. Aero E., 


1941. Single. Four years’ experience 
as Propeller Blade Designer and 
Stress Analyst. Desires work in 


Experimental Research, Test Engi- 
neering or Development with an air- 
line. Will work anywhere in U.S. or 
foreign country. Will travel. Avail- 
able now. Can comply with W.M.C. 
regulations. Address inquiries to 
Box 315, Institute of the Aeronautical 
Sciences. 


Aeronautical Engineer—Graduate 
engineer with B.S. and M.S. degrees. 
Nine years of continuous experience 
on Army, Navy, and C.A.A. proj- 
ects. Past experience includes posi- 
tions as Chief Structures Engineer, 
Chief of Aerodynamics and Flight 
Test, Assistant Chief Engineer, and 
Consultant Engineer. Have demon- 
strated ability to direct technical 
development of designs ranging from 
small private airplanes to large high- 
speed military aircraft. Prefer re- 
sponsible position where technical 
skill is required. Address inquiries 
to Box 314, Institute of the Aeronau- 
tical Sciences. 


Aeronautical Engineer and Test 
Pilot with design, experimental engi- 
neering and flight experience desires 
suitable position doing development 
work or experimental engineering and/or I 
flight testing. Available immediately. 


Address inquiries to Box 312, Institute hor 
of the Aeronautical Sciences. wil 
Research Analyst and Technical wit 
Writer. Twenty-one years’ experi- hon 
ence, including Patent Law, Medicine, - 
Aeronautics, and Internal Combus- 
tion Engineer, Liaison and Produc- int 
tion Planning, including LPG. Sev- 


eral vears in Engineering Department 700 
of Aircraft Manufacturer. Familiar 


with setting up technical records and bes 
systems. West Coast preferred. Ad- of 
dress inquiries to Box 310, Institute de 
of the Aeronautical Sciences. pigs 
mi 
Aeronautical Engineer—Pilot ea 
Graduate engineer over 15 years’ ex- 
perience in design, research, and fee 
manufacturing; eight years as experi- 
mental test pilot; eighteen years’ fly- _ 


ing experience. Desires position with 
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Rugged Addition to a 


Like the heredity of genera- 
tions passed on to new life in the 
wilds, three models of Cyclones 
with over one hundred million 
hours of operation form the 
background of the newest engine 
in the Wright series: the Cyclone 7. 

This engine, rated initially at 
700 horsepower, combines the 
best features evolved in 20 years 
of Cyclone experience. It was de: 
signed specifically for short-range 
military aireraft—trainers, cargo 
carriers and transports—and for 
feeder lines and utility planes. 

The Cyclone 7 features econ- 


omy. It is rugged, reliable, power- 


Wright 


Aeronautical Corporation 


ful. It saves fuel costs by using 
low octane fuel. It saves parts 
inventories by interchangeability 
with other Cyclones. It cuts over- 
haul and maintenance costs by 
long service life. Combining dur- 
able power with operating econ- 
omy, the Cyclone 7 is an engine 
which will make possible a new 
type of air transportation. 


WEIGHT 


AIRCRAFT ENGINES 


w 
CURTISS VRIGHT 
FIRST IN FLIGHT 


° Paterson, New Jersey, U. S. A. 


The New CYCLONE! 


A seven-cylinder engine combin- 
ing Cyclone features proved in 
service. Distinctive points include: 


700 HP to 7500 feet 
91 Octane Gasoline 
Dynamic Suspension 
Exceptional Cooling 
Two-speed Supercharger 
Cyclone Interchangeability 
Cyclone Overhaul Equiprnent 
Forged Cylinder Heads 
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®@ Breeze Flexible Metal Tubing solves many a design and modification problem by providing with 


easily installed ducts and vents for air conditioning, exhaust or dust collection. Produced in a ee: 
variety of metals from a continuous strip, Breeze Tubing resists heat and corrosion and is available tions 


in a variety of shapes to fit structural considerations. ~ 
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ultra-high-frequency interference. A variety of specially de- Air 


signed fittings meet every need, Corporati Sue. Air 


If you are confronted with diffeult tubing or shielding 


Breeze Flexible Shielding Conduit is made from similarly 
constructed tubing with the addition of a braided wire 
covering which acts as a shield preventing radiation or ab- 
sorption of electrical interference. Double layers of braid 


are sometimes specified to provide complete isolation from 


problems, call in a Breeze engineer for a complete analysis 


and recommendation. 
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Accessories and Equipment 


Effect of Aeration on Gear-Pump 
Delivery and Lubrication Ceiling. 
P. H. Schweitzer. It is noted that in 
gear pumps of aircraft-engine lubricat- 
ing systems delivery falls off with in- 
crease in altitude and, above a certain 
point, the pump fails to provide the 
necessary engine lubrication. By de- 
ductive reasoning, an equation is de- 
rived for calculating the gear-pump de- 
livery with aerated oil and also the 
“lubrication ceiling.” Charts are pre- 
sented to show the effect on the lubrica- 
tion ceiling of entrained air, dissolved 
air, pipe length, pipe diameter, tank 
height, pressure boost, valves and ells, 
oil viscosity, and pump speed. 


Tests indicate that a reduction of dis- 
solved air and reduced pipe resistance 
between the oil tank and the pressure 
pump have relatively small effects on 
the lubrication ceiling. It is stated 
that effective ways to raise the ceiling 
are by pressurizing the oil tank and re- 
ducing the pump speed. Transactions 
of the A.S.M.E., February, 1945, pages 
123-132, 18 illus. 


Heat-Transfer Equipment. This 
article consists of two distinct por- 
tions. The first part is concerned 
with the production processes by which 
Delaney Gallay, Ltd., manufactures 
heat-transfer equipment for aircraft in 
the form of radiators, coolers, and heat- 
ing installations. The second part deals 
with the test house in which the com- 
pany conducts its experimental and pro- 
duction testing. The principles, opera- 
tions, and advantages of the secondary 
surface system of construction employed 
by Delaney Gallay are explained. This 
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Calculated delivery for typical gear pump 
with 8 per cent dissolved air and varying 
amounts of entrained air. 


system is described as being based upon 
tubes of a flat design for the flow of the 
liquid and its application to the coolant 
radiator of the Fairey Barracuda’s Mer- 
lin engine is detailed. The fabrication 
of units of more conventional design, 
embodying the honeycomb-tube type 
of construction, is typified by a de- 
scription of the procedure for manu- 
facturing the oil cooler for the Bristol 
Hercules engine. Particulars about the 
construction, operation procedures, and 
equipment of the test house are supple- 
mented by a diagrammatic layout. 
Aircraft Production, May, 1945, pages 
220-229, 30 illus. 


INDEX 
89 
89 
91 
Military Aviation............ 91 
Model 92 
Naval Aviation.............. 92 
Paints and Coatings.......... 92 
93 


71 


The Franks Flying Suit Licked 
“G.” <A detailed description of a 
suit for fliers which counteracts the 
effects of gravity and the centrifugal 
force of high speeds. Particulars about 
the principles upon which the design of 
the clothing is based and the advantages 
it presents both for combat flying and 
further aeronautical development are 
supplemented by a history of its devel- 
opment. The suit is described as being 
of nonstretchable fabric, interlined in 
places with rubber bladders that can be 
filled with fluid. It is explained that 
centrifugal pressure on the fluid neutral- 
izes the pressure on the blood, so that 
the fluid, by pressing on the ‘‘pools’’ of 
blood in the pilot’s feet and legs, forces 
the blood back up again to the heart. 
Canadian Aviation, May, 1945, pages 
64-66, 68, 70, 5 illus.; ‘Diving Suits 
for Pilots,” by Albert Q. Maisel, Air 
News, May, 1945, pages 33, 34, 5 
illus. 


Design of Hydraulic Systems. Part 
V. Howard Field, Jr. The fifth 
article of a series dealing with various 
phases of hydraulic system design is 
devoted to accumulators and their de- 
sign. The characteristics, advantages, 
and limitations of various types of hy- 
draulic accumulators are analyzed and 
compared. Basie methods of designing 
an accumulator are described in detail. 
Product Engineering, May, 1945, pages 
344-346, 6 illus. 


TWA’s New Strip Film Process. 
H. W. Crowther. A description of the 
method by which Transcontinental & 
Western Air, Inc., manufactured new 
instrument dials for the company’s air- 
craft. Fundamentally, it consists of 
making a negative film by taking a pic- 
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EQUIPMENT 


These great spark plugs feature (1) Direct contact 
non-inductive resistor located in coolest position in 
plug; (2) Deep drawn nickel alloy center electrode tip; 
(3) Improved copper cooled center electrode; (4) High 
Dielectric strength and superior mechanical prop- 
erties of “Corundum,” Auto-Lite’s insulator material. 


altitude. types 
from minus 60 degrees F. to 160 degrees F. 
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Auto-Lite batteries are available in both 12 volt and 
24 volt types. All are equipped with special non-spill 
vent plugs and assembled in either hard rubber or 
radio-shielded aluminum containers. The heavy duty 
battery has a capacity of 105 A.H. at 5 hr. rate; others 
have capacity of 34 A.H. at the 5 hr. rate. 
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ture of the master drawing of the dial 
to be produced. After the film is 
processed, the emulsion is stripped from 
it and applied to the dial plate which 
has previously been painted with fluo- 
rescent lacquer. Among the advantages 
cited for the process is that it makes 
practical and feasible the changing of 
scales on all temperature gages from 
Fahrenheit to Centigrade as the in- 
struments pass through the shop for 
routine overhaul. Aero Digest, May 15, 
1945, pages 88, 89, 5 illus. 


Power Package for Light Planes. 
William Lawrence Lewis. After a 
review of the advantages of the 
retractable landing gear, the writer 
describes a “packaged”? power unit for 
the operation of such mechanisms. 
He traces the development of the device 
and gives figures concerning the relative 
drag of different types of landing gear. 
This is followed by a description of the 
construction and operation of the mech- 
anism, which is made by Adel Precision 
Products Corporation. Western Flying, 
May, 1945, pages 52, 54, 3 illus. 


Aerodynamics 


Compressibility Effects at Speeds 
Above 300 mph. George L. Shue. 
The effects of compressibility are 
listed and discussed. An explanation 
is given of how propellers are af- 
fected by compressibility. Considera- 
tion is given to different correction 
factors used in the quantitative pre- 
diction of the behavior of an airfoil at 
high speed. It is stated that an equa- 
tion recently published by L. M. Greene 
appears to give a much better approxi- 
mation of high-speed flow conditions 
than any previously published, and 
that new interpretations of this equa- 
tion by Consolidated Vultee Aircraft 
Corporation engineers indicate that 
reasonably accurate predictions of com- 
pressible flow, including shock, can be 
made. Automotive and Aviation In- 
dustries, May 1, 1945, pages 21, 98, 100, 
103, 104, 2 illus. 


Calculation of Span Lift Distribu- 
tion. Part IV. Max M. Munk. 
The fourth and concluding article of a 
series explains a system of equations 
for the unknown values of the lift 
densities at the stations investigated, 
based on the use of the tables of multi- 
pliers introduced in preceding install- 
ments. A simplified system of equa- 
tions in which there are only two un- 
known factors in the first and last, and 
only three in the intermediate equations 
is given. The process for eliminating 
the unknowns is traced in a step-by-step 
explanation. Two tables used in the 
calculation are reproduced and a sample 
computation is shown to demonstrate 
the use of the method and the tables. 
Aero Digest, May 1, 1945, pages 109, 
198, 


Is Airplane Stability Such A Mys- 
tery? Part II. George H. Tweney. 
The concluding section of a two-part 
article continues a concise treatment 
of the derivation of formulas for stability 
forces and moments. The writer re- 


PERIODICALS 


The views and opinions 
expressed in this section 
are excluswely those of 
the writers or publications 
named. They are in no 
case to be construed as 
those of the Aeronautical 
Engineering Review or the 
Institute of the Aeronauti- 
cal Sciences. 


views the theory of the effects of di- 
hedral angle and shows how to compute 
the yawing moment caused by sideslip. 
He then gives a simplified version of 
damping in roll by using the moment 
caused by lift alone, adding the drag 
moment to make the equation apply to 
larger angles of attack and going on to 
the derivation of the rolling moment 
caused by yawing and of the yawing 
moment caused by yawing. General 
comments and precautions are offered 
at the end of the text about the meas- 
urement of angles and slopes and allow- 
ances for the effects of gravity. Avia- 
tion, May, 1945, pages 154, 155, 244, 
245, 4 illus. 


Stability of Tailless Aeroplanes. 
A. R. Weyl. In the second install- 
ment of an article discussing aero- 
dynamic factors affecting the stability 
of tailless airplanes attention is given 
to problems associated with lateral 
stability. The problem of lateral sta- 
bility is first considered as a question of 
static stability in roll and yaw. Dy- 
namic lateral stability, which concerns 
the asymmetric motion in sideslip, roll, 
and yaw, is then discussed. This analy- 
sis of lateral stability characteristics 
leads the writer to the conclusion that 
of all categories of tailless airplanes, 
the genuine flying wing (i.e., the tailless 
airplane without any major excres- 
cences) seems to offer the best prospects 
of a satisfactory solution of the stability 
problem, and that a moderate degree 
of effective sweepback is generally bene- 
ficial. Lateral stability devices are also 
discussed and some flying experiences 
concerning lateral stability are re- 
viewed. Aircraft Engineering, April, 
1945, pages 103-111, 9 illus. 


Lofting Problems of Streamline 
Bodies. Part 22. Roy A. Liming in 
collaboration with Carter M. Hartley. 
The twenty-second installment of a 
lengthy serial presents a projective and 
analytic study of the body-plan de- 
velopment. The writers explain the use 
of the projective discriminant as a con- 
trol factor. They examine in detail the 
procedure for finding the equation of a 
conic based upon five given conditions, 
particularly the equation of a conic 
through five points, no three of which 
are colinear. It is shown that body- 
plan contours can be established by cal- 
culation and that any point on the sur- 
face of the fuselage can be determined 
at a moment’s notice, virtually eliminat- 
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ing the scaling of layouts and the evils 
attendant upon such practice. 

Applications of the analytic calcula- 
tion controls explained in the article are 
stated to have been made successfully 
in the calculation of canted fuselage 
sections of all types; intersections of 
basic structural planes with the molded 
surface of the fuselage; body-plane 
sections, both normal and canted, of 
large fuselage shapes; and _ critical 
mold-line conditions affecting the de- 
sign of structures closely coordinated 
with the molded surfaces of the fuselage. 
The last-named calculation is possible 
long before the projective development 
of the layout and replaces the need for 
such development in most cases. A 
great advantage is stated to be the con- 
centration of responsibility for dimen- 
sional coordination in the hands of a 
single group, from the preliminary de- 
sign to the stage of production tooling. 
Aero Digest, May 1, 1945, pages 71-75, 
253, 8 illus. 


Double-Slotted Flaps on A-26 Give 
High-Efficiency Performance. C. R. 
Pettit. The new double-slotted wing 
flaps used on the Douglas A-26 Invader 
are credited with being one of the out- 
standing reasons for the superiority of 
the performance of that airplane over 
its predecessor, the A-20. The writer 
states that these units, without increas- 
ing the flap weight, give performance 
factors that are seemingly at variance 
with aerodynamic data. He describes 
the results of the tests conducted on a 
large-scale model of the wing in the 
California Institute of Technology 10- 
ft. wind tunnel and in the N.A.C.A. 
Laboratory at Langley Field. A sketch 
clarifies the explanation of the changes 
induced in the airflow by the new flaps. 
Aviation, May, 1945, pages 160, 161, 
4 illus. 


Air Cargo 


A Household Goods Warehouse- 
man Suggests an Air Cargo Tariff. 
Robert F. Odell. In this article it is 
suggested that the air lines adopt a 
tariff constructed on a pound/mile basis 
with reduction factors for increase in 
mileage and weight. Classification by 
cubic density and percentages above or 
below the base rate to compensate for 
the difference, it is believed, would 
allow the air lines to receive the same 
return per ton/mile regardless of the 
commodity hauled. Distribution and 
Warehousing, May, 1945, pages 38, 39, 
107. 


Meet the Cargo Clerk ... GI- 
Style. Sgt. Robert F. Shaw. It is 
noted that the role of domestic cargo 
flight traffic clerk was created by the 
Military Air Transport section of the 
Air Transport Command to relieve 
pilots of the details of supervising cargo 
handling and is being filled entirely by 
military personnel. To illustrate the 
important duties the cargo flight clerk 
must perform, a description is given of 
his activities on a cargo run from Michi- 
gan to New Jersey. Air Transportation, 
May. 1945, pages 7-10, 2 illus. 
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BATTERY DISCONNECT | 


Complete Connector on 

G-1 Battery Conform- 

ing to AN-W-B-141 
Spec. Batteries 


This valuable addition to the 
development of military air- 
craft’s electrical accessories— 
the Cannon Electric quick dis- 
connect for aircraft batteries 
—was first designed for use in 
extremely cold climates. Now 
its many advantages fit it for 
wide aircraft use. 


The large handwheel may 
be gripped and operated 
easily by a gloved hand. In 
removing the battery there is 
no danger of fire hazard from 
exposed terminals. Battery 
changes are speeded up and 
simplified. 
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Electric Development Company, 
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Pin Contacts Not Shown 


The new type leaded copper con- 
tacts are rated 12-24 volt for 
600-amp. continuous duty. Cable 
outlets are found on both ends 


at 


of the shell for alternate arrange- 
ments, if required. 


1749 Receptacle and 
11751 Plug are included in the Cannon Electric 


Battery Connector Bulletin which will be sent free 


the asking. Write Departr A-105, Cannon 


3209 Humboldt 
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Street, Los Angeles 31, California. 
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Cannon Electric Development Co., Los Angeles 31, Calif. 


Canadian Factory and Engineering Office: Cannon Electric Company, 
Limited, Toronto, Canada 
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Air Power 


Let’s Not Sell Airpower Short, 
Indicating some of the limitations 
as well as potentialities of air power, 
this article evaluates air power’s con- 
tributions toward the winning of World 
War II. The article also brings out the 
fact that, if air power is to be developed 
for postwar security the public must be 
given an accurate idea of what it can 
and cannot do. In discussing correct 
applicatidns of air power, reasons are 
given for the apparent failure of the 
Allied air forces at Cassino. Air Trails, 
June, 1945, pages 22, 23, 96-98, 1 illus. 


Air Transport 


‘Fair and Equal Opportunity.” Sig- 
mund Janas. The views of Colonial 
Airlines’ President are expressed in this 
sixth installment of a symposium on 
whether surface carriers should be per- 
mitted to participate in postwar air 
transportation. He offers arguments 
in support of the contention that the 
future development and prosperity of 
American air transportation can best 
be served by the exclusion of surface 
carriers from the air transportation 
field. Defending the Civil Aeronautics 
Board’s interpretations of the Civil 
Aeronautics Act, he refutes claims that 
the integration of surface and air facili- 
ties is to the best interests of others as 


well as the surface carriers. Aero Di- 
gest, May 1, 1945, pages 52, 53, 242, 
244, 246, 1 illus. 

Your Airlines, Gentlemen. A gra- 


phie picture is drawn of the record 
set by the air lines of the United 
States during 3 years of service in the 
far-flung theaters of the war. Various 
operations in which the air lines have 
played a major part are described as 
set forth in a survey made by the Air 
Transport Association of America. Air 
Transportation, May, 1945, pages 34- 
36, 38-40, 42-44, 46, 32 illus. 

The British Overseas Airways Cor- 
poration—March, 1945. Informa- 
tion is given about the aircraft equip- 
ment of the British Overseas Air- 
ways Corporation. It is stated that 
at the end of March, 1945, the fleet con- 
sisted of 142 first-line airplanes and 26 
training types, making a total of 168 
aircraft. Of this total, 73 are British- 
built and the remaining 95 are Ameri- 
ean. <A table gives type, registration 
letters and name, make and hp. of en- 
gine, and the base of each aircraft of 
the fleet. A breakdown of the figures 
into (a) category, (b) types, and (c) 
duties is also given to provide a sum- 
mary of the complete table. .A map 
illustrates the amount of territory cov- 
ered by the British Overseas Airways 
Corporation. Aeroplane Spotter, May 
3, 1945, pages 102, 103, 1 illus. 


Operating Considerations for 
Feeder Airlines. Part II. James G. 
Ray. Second of four articles dealing 


with various phases of feeder air-line 
establishment and operation. In ex- 
amining the factors that have to be 
tonsidered when operating a feeder line, 
this article discusses such basic require- 
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ments as safety, reliability, convenience, 
comfort, coverage, economy, and speed. 
It analyzes the balances that must be 
maintained between speed and complete 
area coverage, investigates the type of 
aircraft required for feeder-line opera- 
tion, and offers advice pertinent to 
needed flight procedures, flying and 
ground personnel, instrument and radio 
equipment. The advisability of plans 
for feeder air lines to combine pickup 
and landing operations is stressed. 

Two tables supplement the discussion. 
One shows the relationship of daily air 
passengers to number of daily schedules 
for towns under 50,000 population re- 
ceiving air service in 1940. The other 
compares the advantages and disad- 
vantages of the three most practical 
methods of operating the hypothetic 
route referred to in the first article of 
the series. These methods are (a) com- 
bination pickup and landings where 
necessary for passengers; (b) landing at 
all nine towns; (c) landing at three 
largest towns only. Aviation, May, 
1945, pages 108-111. 

Sixth Anniversary of All American 
Air Pick-up Service. The expansion 
of All American’s air pickup service 
during its first 6 years of existence is 
recorded. Increases are reported in 
routes, number of miles flown, number 
of communities served, number of pick- 
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ups and deliveries made, amount of 
mail transported, air express traffic, air- 
mail revenue, etc. Some idea is also 
given of the company’s plans for the 
future. Aero Digest, May 15, 1945, 
pages 54, 55, 4 illus. 

Holidays by Air. John Laver. In 
this article the writer examines a 
proposal for coordinating postwar air 
transport with a scheme for populariz- 
ing and developing certain regions of 
the British Empire. Particulars are 
given about a flying boat suggested for 
use in this scheme for developing the 
recreation possibilities of neglected re- 
gions of the British Empire. Aero- 
nautics, May, 1945, pages 37-389, 4 
illus. 

Design Factors for Local Air Serv- 
ice. Neil R. Berboth. Based on a 
survey of feeder-line applications con- 
ducted by the Development Division 
of Fairchild Engine and Airplane Cor- 
poration, this is an analysis of the po- 
tentialities of, and requirements for, 
future local air-line service. The writer 
investigates the characteristics, num- 
bers, types, and utilization of transport 
aircraft that will be needed for this kind 
of air service. A tabular summary of 
the approximate aircraft requirements 
and yearly utilization of some of the se- 
lected applications is included. South- 
ern Flight, May, 1945, pages 34, 35, 72. 


Airplane Descriptions 


The Miles M.48 and M.61. The 
descriptive details in this article per- 
tain to three postwar British planes, 
the Miles M.48, M.61, and M.62. The 
M.48, a slower and cheaper version of 
the Miles Mercury M.28, is reported to 
have the same fuselage and a similar 
3-4-seat cabin arrangement. A larger 
wing area than the M.28, a long fixed 
undercarriage of wide track, and three 
rudders instead of two are among the 
characteristics that make the M.48 suit- 
able for club use and inexperienced (or 
not skilled) private owners. 

The M.61 and M.62 are cargo aircraft 
still in the design stage. The M.61, a 
single-engined plane, will be built mainly 
of wood, while all-metal construction is 
intended for the twin-engined M.62. 
The M.61 is designed for a gross weight 
of 24,000 lbs., with a pay load of 3.75 
tons; the M.62, for a gross weight of 
45,000 lbs. and a pay load of 7.6 tons. 
A short nacelle-like fuselage from which 
springs a single boom earrying the tail 
is said to be the most characteristic 
feature marking the design of both air- 
craft. Flight, April 12, 1945, pages 
396-398, 7 illus. 


Experimental Single-Seater. A 
brief description is given of an experi- 
mental light airplane, named the 
Skyhopper, intended for the low- 
priced private market. It is a 50-hp. 
single-seater sport craft, embodying 
several construction features intended 
to simplify production and maintenance, 
and is described as being priced in the 
$1,000 category. Cruising speed of 110 


m.p.h. and a top speed of 125 m.p.h. are 
mentioned in the description of the 
craft, which is still in the experimental 
stage and had not been licensed at the 
time the article was written. Dimen- 
sions are given as including a wing span 
of 25 ft., an overall length of 18 ft., and 
a maximum height of 63 in. The gross 
weight is 850 lbs. and empty weight 612 
lbs. The engine is a 50-hp. Continental 
with fuel injection. The landing gear is 
of the fixed-position type, with hy- 
draulic brakes, hydraulic shock struts, 
and a combination steerable and full- 
swiveling tail wheel. The construction 
incorporates a two-spar wood-and-ply- 
wood, fabric-covered wing, the fuselage 
being of welded steel-tube construction, 
faired and fabric covered. The airplane 
is intended for operation from small 
airports, farms, and pastures, the de- 
signers stating that a run of less than 400 
ft. is needed for take-off and that the 
rate of climb is 750 ft. per min. It is 
stated also that the designs of two-place 
and four-place models are being com- 


pleted. Southern Flight, May, 1945, 
pages 33, 70, 3 illus. 

Royal Air Force 1944-45. Air 
Chief Marshal Sir Arthur Tedder. 


A compendium of aircraft used by the 
Royal Air Force. Brief descriptive data 
accompany photographs of individual 
British fighters, bombers, and transport 
airplanes. Skyways, June, 1945, pages 
44-54, 57, 26 illus. 

Blackburn Project. Design infor- 
mation is given about the Blackburn 
project for a six-engined flying boat. 
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A gross weight of 138 tons, a wing span 
of 202 ft., a top speed of 307 m.p.h., and 
an average cruising speed of 269 m.p.h. 
are among the features intended for this 
aircraft. It will also have a pressure 
cabin for operation at 15,000 ft. and 
will be able to accommodate 160 pas- 
sengers and 30,400 lbs. of freight, or 85 
passengers and 57,700 lbs. of freight 
at a range of 2,500 miles. At a 4,375- 
mile range it will be able to carry 72 
passengers and 2,980 lbs. of freight with 
sleeping arrangements for the passen- 
gers, or 85 passengers and 3,450 lbs. of 
freight under a daytime-seating plan. 
General particulars, performance, and 
cruising performance data are presented 
in tabular form. Flight, April 12, 1945, 


_ pages 401, 402, 3 illus.; “Large British 


Flying Boat,” Modern Transport, April 
21, 1945, page 7, 2 illus. 


Convair Produces RY-3 Military 
Transport. Some brief information is 
given about the RY-3, a new version 
of the PB4Y-2 Privateer intended as : 
passenger, ambulance, and cargo plane 
for the U.S. Navy and the Royal Air 
Force. Powered by four 1,350-hp. 
Twin Wasp engines, the RY-3 has a 
gross weight of about 60,000 lbs. and 
varries a useful load of approximately 
30,000 lbs. Attention.is directed to its 
Davis wing, single-rudder tail assembly, 
and special hot-air heating system. 
Specifications are listed. Aviation, 
May, 1945, page 169, 2 illus.; “RY-3 
Transport Version Aircraft,’’ Commer- 
cial Aviation, April, 1945, pages 59, 62, 
3 illus.; ‘Convair RY-3 Transport Is 
Uncovered After More Than a Year’s 
Secret Work,” Air Transportation, May, 
1945, page 22, 2 illus. 


Forgotten Fighters. Photographs 
are shown of five warplanes that have 
never been manufactured extensively 
but which have contributed valuable 
data for the development of other com- 
bat aircraft. The five airplanes il- 
lustrated and briefly described are the 
Bell P-400 (company designation) ver- 
sion of the Airacobra fighter, the Cur- 
tiss X P-42, an eight-gun North Ameri- 
-an P-51 used by the U.S.A.A.F., the 
Curtiss XP-46A, and a version of the 


Vultee P-66 used by the British. Air 
Tech, May, 1945, page 62, 5 illus. 
The de Havilland Dove. Available 


data regarding the design and con- 
struction of the de Havilland D.H. 
104 are reported. It is stated that this 
successor to the Dragon Rapide 89A 
will accommodate eight to eleven 
passengers, will be powered by two 
Gypsy Queen supercharged engines, 
and will include such features as re- 
versible-pitch propellers and_ tricycle 
undercarriage. Two drawings fore- 
cast the general appearance of the 
Dove. Flight, April 12, 1945, pages 399, 
400, 2 illus. 


Hockaday Comet—Personal Air- 
craft. Some brief details are given 
about the Hockaday Comet, a high- 
wing monoplane designed for postwar 
private flying. With a top speed of 145 
m.p.h. and accommodating two per- 
sons, this plane is expected to retail for 
about $3,000. Performance character- 
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Miia and electronics in aviation have come a long way. We’re 


fortunate to have had a part in the development and improvement of 
both. But from where we stand, there are still places to go, things to do. 
@ Alreon has developed mechanical and electrical precision 

to a fine degree. Our hydraulic engineers are working in micro- 
inches, our electronic engineers in micro-waves. It adds up to far 
better equipment, wider scope of application, new develop- 

ments of far-reaching importance in aircraft operations. 

The age demands precision of this new order. Our engineers 

have even given it a name—micronics.* They believe—have 

proved to themselves—that micronics is in the nature of 


a new art, something to go places with. They can trans- 


late your wants into precision hydraulic and electronic a _@ re) n / 
devices, in plants geared to unusual projects. Our an 7 


executives can start the ball rolling any time you say. MANUFACTURING CORPORATION 
ae Formerly AIRCRAFT ACCESSORIES CORPORATION 
**Micronic” is a registered trade mark of Aireon Mfg. Corp. 

Radio and Electronics » Engineered Power Contr: 


NEW YORK + CHICAGO + KANSAS CITY « BURBANK 
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A three-view drawing of the Voyager 125, a four-place personal aircraft planned for pro- 
duction by the Stinson Division of Consolidated Vultee Aircraft Corporation. The Voyager 
is expected to have a maximum speed of 128 m.p.h., and a maximum endurance of 5 hours. 
The range of the plane will be 580 miles and the service ceiling 13,800 ft. 


istics of the aircraft are indicated by a 
report of a test tour made with it. 
Commercial Aviation, April, 1945, page 
53, 1 illus. 


Airports and Airfields 
The Class III Airport. Third of a 


series of articles analyzing the facili- 
ties, operation, maintenance, person- 
nel requirements, revenues, expenses, 
and distinguishing characteristics of the 
various classes of airports. As exempli- 
fied by the Auburn-Opelika Airport in 
eastern Alabama, a “typical” Class III 
airport operation is studied in this ar- 
ticle. Included are details about the 
airport’s Auburn School of Aviation 
operated in connection with Alabama 
Polytechnic Institute. Airports, May, 
1945, pages 39-44, 9 illus.- 


Profitable Airports for Aviation 
Progress. William A. M. Burden. 
The Assistant Secretary of Commerce 
points out the need for businesslike 
management in operating an airport. 
That profits can be derived from such 
operations is proved by reference to 
findings of a C.A.A. survey investigat- 
ing the profits and losses of 1,048 air- 
port owners and 1,759 fixed-base opera- 
tors. Specific methods of increasing air- 
port revenues are suggested. Southern 
Flight, May, 1945, pages 42, 48, 54, 2 
illus. 

Financing Airparks, Airlines, Air- 
planes. Joseph T. Geuting, Jr. 
It is stated that communities that are 
planning for airports and airparks for 
personal flying will look to the local 
banker for advice and encouragement. 
Considerations involved in determining 
whether or not a town needs an airport 


and factors affecting the cost of landing 
facilities are considered. Information is 
given about how a town should proceed 
in the planning and financing of an air- 
port. Banking, June, 1945, pages 33- 
36, 2 illus. 

Private Flying Chief Profit Maker at 
Detroit Municipal Airport. Don W. 
Martin. Details are given about a 
plan to convert the Detroit Municipal 
Airport to the exclusive use of private 
fliers. The plan will be carried out as 
soon as a new commercial airport can be 
built. It is stated that while air lines 
contribute greatly to the revenue from 
operations at the airport, private fliers 
have been the principal source of profit 
during the last 3 years. Figures are 
given which show how business has been 
increasing. Airports, May, 1945, pages 
28, 29, 45, 4 illus. 

The General Theory of Stresses 
and Displacements in Layered Soil 
Systems. Parts II and HI. D. M. 
Burmister. These are the second and 
third installments of an article discus- 
sing problems of airport design in which 
consideration must be given to the 
stresses and displacements in layered 
soil systems. In the second installment 
it is noted that under certain conditions 
with repeated heavy concentrations of 
airplane wheel loadings, experience 
seems to indicate that the continuity of 
shearing stress between the pavement 
layer and the subgrade of an airport 
runway may be partially or almost 
completely broken down and lost. The 
equations of stresses and displacements 
in a two-layer system are derived for the 
case of a frictionless interface between 
two layers. 

In the third installment the theory of 
stresses and displacements is extended 
to cover the more general case of three 
layers with full continuity across the 
interfaces between the layers. It is 
stated that the three-layer system gives 
a closer approximation to the actual soil 
conditions encountered. Journal of 
Applied Physics, March, 1945, pages 
126, 127; May, 1945, pages 296-302. 

Airport Merchandising. Dudley 
M. Steele. Continuing a series of 
articles investigating individual rev- 
enue-producing schemes for airports, 
this one is concerned with the profit- 
making possibilities of public telephones, 
telegraph facilities, barber shops, shower 
and “clean-up”’ facilities. Advice is 
given on points to be remembered in 
making arrangements and entering into 
appropriate leases for such items. 
Southern Flight, May, 1945, pages 55, 
58, 1 illus. 


Seaplane Ramp Made with Marston 
Mat. N. A. Bowers. How a sea- 
plane ramp was made with Marston 
steel mat instead of the originally 
proposed concrete construction is de- 
scribed. This ramp was built at Halavo 
in the Florida Islands. It is observed 
that a concrete ramp would have re- 
quired 2,500 sacks of cement, which was 
searce, and the building of a cofferdam 
or some other form of protection that 
would have taken much more than the 
few days required to build the ramp of 
steel mat. Joints in the mat were 
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staggered and were welded at 3-ft. in- 
tervals. Engineering News-Record, May 
17, 1945, pages 96, 97, 3 illus. 

Modern Hangars for Modern Air- 
ports. William A. Rose. Recent 
trends in hangar design are discussed. 
The writer describes innovations in the 
materials and methods of construction 
that are being employed for hangars. 
He discusses functional requirements, 
the ‘‘thin shell’”’ design, the rigid frame 
design, prefabricated assemblies, and 
individual plane hangars. Airports, 
May, 1945, pages 32, 33, 44, 45, 4 illus. 

“America’s Last Frontier.”” Major 
C. F. Farrington. An account is 
given of how a military airfield was 
built on one of the Aleutian islands by 
the U.S. Army Air Forces. The base, a 
three-strip landing field, encompassed 
one strip 2 miles long and over 500 ft. 
wide, and two strips 1 mile in length 
and over 300 ft. in width. Details dis- 
cussed in the article include data on the 
layout of the field, specifications of the 
runways, selection of the site, con- 
struction personnel procedures, equip- 
ment, materials, and lighting system. 
Aero Digest, May 1, 1945, pages 49-51, 
252, 6 illus. 

Are You Going to Start an Airport? 
Paul V. McNamara. Advice is given 
about some legal aspects that must be 
investigated before establishing an air- 
port. These pertain to the ownership, 
use, and maintenance of the airport. 
Legal precedences for the recommenda- 
tions are listed. Air Facts, June, 1945, 
pages 28-30, 32-35. 

Airport Manager—Business Man, 
Salesman, Promoter. John H. 
Frederick and Welles F. Jackson. A 
detailed study of the subject of airport 
management is presented. Airport or- 
ganization setups in different cities are 
described. Diagrams show a system for 
integrating airport management with 
other civic functions, park department 
control of airport management, airport 
management under the jurisdiction of a 
public utilities commission, management 
under a city commission, control 
through the director of public service, 
and the joint operation of an airport by 
two adjoining cities. Air Transport, 
May, 1945, pages 53, 54, 57, 58, 60, 65, 
6 illus. 

Airports—From the Ground Up. 
H. K. Glidden. Third article in a 
series presenting the major factors 
involved in the planning, design, and 
construction of the many types of land- 
ing facilities that will be required for 
postwar flying. Concerned with the en- 
gineering problems of locating and con- 
structing an airport, this article advises 
on the engineering requirements that 
must be kept in mind when selecting the 
site, preparing the design, and building 
the airport. It also discusses the kind 
of personnel and types of equipment 
needed for such a project. Six basic 
governing precepts are outlined for the 
solution of airport location, design, and 
layout problems. Aero Digest, May 15, 
1945, pages 70-74, 128, 9 illus. 

Airports Take Time—Start Yours 
Now. Esther H. Forbes. Procedures 
are recommended which can be taken 
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The irregularity of re- 
cetpt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
ts done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as Soon as the issues 
are available in the United 
States. 


now for assuring light-plane landing 
facilities as soon after V-day as possible. 
It is shown that, despite man-power and 
equipment shortages, much can be done 
immediately to eliminate unproductive 
waiting periods after the war. Southern 
Flight, May, 1945, pages 46, 47, 1 illus. 

Building the Small Airport. Part V. 
L. C. Vipond. This is another of a 
series of articles dealing with various 
phases of small airport construction. 
The current installment is devoted to 
lighting and consideration is given to 
the materials required for lighting sys- 
tems and installation and operating 
costs. The advantages and disad- 
rantages of the floodlight trailer system 
are discussed. Aviation Maintenance, 
May, 1945, pages 54-58, 100, 3 illus. 

Airplane Performance and Air- 
port Design. Frederick K. Teichmann. 
This is the first of a series of articles 
written with the object of clarifying 
the interrelationship between airplane 
performance and airport design. The 
basic factors involved in airplane per- 
formance are explained. Fundamental 
equations relating to lift and drag co- 
efficients are evolved to. prepare for a 
study of the effects on airport design of 
gliding angles, speeds along the flight 
path, changes in the flight of the air- 
plane, and the height of obstructions. 
Airports, May, 1945, pages 34, 35, 46, 
3 illus. 


Small Towns Offer Airport Oppor- 
tunities. J. N. Thompson. Those 
interested in postwar airport operation 
are advised to seek their future with 
airports servicing small, progressive 
communities. In addition to demon- 
strating the opportunities afforded oper- 
ators by small airports, the article also 
indicates how the efficient manager and 
operator can increase the profits of the 
airport. Southern Flight, May, 1945, 
pages 44, 58. 


A Solution to Airport Ramp Prob- 
lems. Wayne Parks and Karl Kam- 
rath. This article describes the 
ParKam system which has been de- 
veloped to solve airport loading-ramp 
problems. It is noted that to park 
standard air liners now in use it has 
been considered essential to provide for 
each plane a space of 150 ft. in diameter 
on the apron. It is explained that with 
the ParKam system a space equal to 
the wing span of the plane plus a safety 
factor of from 4 to 6 ft. only is required. 
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The aircraft is taxied on to a simply con- 
trolled flat dolly and is then moved into 
individual loading docks of plane-door 
height where passengers and baggage 
are quickly discharged and loaded. The 
planes can be completely serviced under 
shelter. The whole operation is noise- 
less, inasmuch as the aircraft engines 
are cut as soon as the plane rolls from 
the taxi apron into proper position on 
the dolly and are not started again until 
the plane is loaded and moved by the 
dolly out to the taxi position on the 
apron. Illustrations show the layout 
of the system. Aviation Maintenance, 
May, 1945, pages 52, 53, 102, 106, 6 
illus.; “Runways for Giants,” Paul H. 
Stafford, Air Tech, May, 1945, pages 
46-48, 80, 8 illus. 


Crash Alarm System at Work. 
W.H. Northrop. This is an account 
of the alarm systems used at the Chicago 
and the La Guardia airports to give 
warning that an airplane is about to 
make a forced landing that may involve 
damage. It is explained that at the 
Chicago Municipal Airport the air- 
traffic control tower initiates the action. 
It is the tower’s duty to respond to 
emergency calls received by radio and 
anticipate emergencies by actual spot- 
ting. The information is relayed by a 
conference-line inter-communication 
system to Army hangars and the city 
fire department. The system at La 
Guardia Field incorporates numerous 
signals in the electrical circuit and pro- 
vides signals in code to all parts of the 
airport. Airports, May, 1945, pages 37, 
44, 3 illus. 


Avigation 


Navigator—Professional Man or 
Runner-Up for Pilot’s Job? The 
question of what kind of navigation 
personnel should be employed for 
transoceanic flying is discussed. Con- 
sideration is given to the choice be- 
tween professional navigators com- 
pletely trained and specialized in the 
job of navigation and pilot-navigators 
practicing on the job only as a step in 
promotion. Various angles of the sub- 
ject are discussed and the conclusions 
are summarized. Air Transport, May, 
1945, pages 28~33, 4 illus. 

Finding the Navigational Stars. 
Part V. Ben C. Kenny. The fifth 
part of a serial study of the stars 
used in celestial navigation begins with 
an explanation of the celestial sphere, 
defining the equinoctial, declination, 
sidereal hour angle, and their corre- 
sponding measurements on the terrestrial 
sphere. The conical motion of the 
earth’s axis which is analogous to the 
wobbling of a spinning top is explained 
in relation to the precession of the equi- 
noxes and the resulting necessity for con- 
tinuous revision of the tables listing 
the positions of the navigating stars. 
The writer then reverts to the work of 
locating the principal navigating stars 
by the use of the Big Dipper, showing 
how to find the star Arcturus, the Co- 
rona Borealis, Alphecca, Corvus, and 
Spica. These in turn are employed to 
identify other star groups. The illus- 
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About IRC Type BT and BW 
RESISTORS 


Here's a brand new file size Engineering Bulletin, just off 


the press! It offers you essential authentic information on 
IRC Type BT (Insulated Metallized) and BW (Insulated Wire 
Wound) Resistors. Concise, easy-to-read and an excellent 
ready-reference source, it contains eight pages of 
“meaty” material that will save you valuable 
time by quickly answering many of your resist- 
ance problems. Interesting construction facts, 
characteristics data, JAN Type Numbers, 
dimensional drawings, as well as 
a complete list of resistance values are 
compactly presented in this new BT-BW 
Bulletin. It should be in every Engineering 
and Design file. Write for your copy 
today. Address Dept. 17-G 
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RESISTANCE CO. 
401 N. Broad St. Phila. 8, Pa. 


IRC makes more types of resistance units, in more shapes, for 
more applications than any other manufacturer in the world. 
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trations include a diagram of the ce- 
lestial sphere, three night photographs 
of portions of the sky, and identifica- 
tion diagrams of the stars shown 
therein. Aero Digest, May 15, 1945, 
pages 76-79, 7 illus. 

Get on the Beam. Wolfgang 
Langewiesche. An analysis of the 
technique of flying a beam. Two 
theories are considered: one, flying on 
the beam by ear and timing; the other, 
flying it by compass. Objections to 
this radio-receiver method of air navi- 
gation are refuted. Air Facts, June, 
1945, pages 41-44, 46-48, 50-853. 

Avigation Via Air Analysis. M. D. 
Lowenstein. A method is explained 
for determining the drift of an airplane 
in flight by means of altitude correc- 
tions. It involves simultaneous read- 
ings of pressure altitude and absolute 
altitude at given intervals of time, from 
which the wind component is calculated 
by a simple equation and the use of 
tables. Examples are worked out to 
show the application of the method and 
its extension to the work of determining 
fight conditions in inaccessible areas 
by combining readings of pressure dif- 
ferentials with other meteorologic 
data. Forecasting of air density, tem- 
perature, and other weather factors are 
demonstrated by examples using con- 
stant-altitude charts constant- 
pressure charts, with explanations of 
the differences between them and a dis- 
cussion of the comparative advantages. 
Advice is given for the avoidance of 
errors. The writer explains studies of 
the vertical distribution of air qualities 
that have to do with thermodynamic 
principles and how better information 
is obtained by vertical charting of the 
air instead of the more familiar longi- 
tudinal analysis. Aviation, May, 1945, 
pages 187-189, 303, 305, 5 illus. 


Business and Finance 


Industry’s Financial Position Shows 
Fundamental Gains. faymond L. 
Hoadley. An analysis of the finan- 
cial status of the aircraft-manufactur- 
ing industry and of its postwar 
financial prospects, based on the 1944 
annual reports of 17 representative 
companies. In summary, it is stated 
that the average 1944 earnings of the 
aircraft manufacturers were slightly 
higher than in 1943, although not up to 
1942 levels, and that a continuation of 
the present satisfactory earning pace 
seems indicated for the first part of 
1945. Figures are given relative to in- 
ventories, sales, price reductions, net 
earnings, taxes, current assets, unfilled 
orders, and postwar commercial orders. 
Among the facts highlighted are that in- 
ventories have been reduced and recon- 
version reserves are higher. However, 
although the industry’s financial posi- 
tion is shown to have improved during 
1944, specific methods by which the 
Government could improve the manu- 
facturers’ tax situation are recom- 
mended. Aviation, May, 1945, pages 
116, 117, 248, 250. 

Aviation Insurance: 
War—What? 


After the 
Raymond A. Law- 
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rence. In this article the writer em- 
phasizes the importance of giving more 
attention to postwar aviation insurance 
and reinsurance for the civilian. He 
outlines the limitations imposed by 
existing laws and codes regulating the 
insurance companies and advocates 
the broadening of coverage and policy 
forms so that American companies can 
meet competition from “less restricted” 
foreign underwriters. Air T'ransporta- 
tion, May, 1945, pages 27-31. 


Civil Aviation 


The Dilemma of Too Much—Too 
Soon. George Stromme. Explaining 
the methods by which surplus United 
States military aircraft are sold, the 
writer interprets the present policy of 
selling these aircraft to the public as a 
threat to the progress of aviation. He 
outlines the history of the Surplus 
Property Board, tells of the part played 
by other government agencies in the 
disposal of the airplanes, and notes 
types, numbers, and prices of aircraft 
offered for sale. He also reports on 
problems involved in current disposi- 
tion methods, the aviation industry’s 
protests and causes for complaints, and 
suggestions for alternative means of 
disposal. Western Flying, May, 1945, 
pages 40, 41, 70, 72, 75, 5 illus. 


Current Trends in the Surplus 
Aircraft Disposal Program. Russ 
Brinkley. A discussion of some of the 
conditions and problems surrounding 
the present program of surplus aircraft 
disposal. Information is given about 
prices, available types, methods of dis- 
posal, conversion costs, and potential 
uses of these airplanes. Noting some 
of the restrictive factors that confront 
the purchaser of war surplus aircraft, 
the writer explains why the National 
Aviation Trades Association is object- 
ing to methods utilized by the Govern- 
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ment in selling equipment no longer 
needed by the aviation branches of the 
armed forces. The numbers and types 
of military and civilian aircraft de- 
clared surplus as of January 1, 1945, are 
listed. Aero Digest, May 1, 1945, pages 
56, 57, 1 illus. 

War Surplus Aircraft. Wallace 
Ward. This article deals with the 
methods and conditions by which the 
Canadian government is disposing of 
surplus R.C.A.F. airplanes through the 
aircraft division of the War Assets 
Corporation. Offering data regarding 
quantities and types of planes that have 
been sold, prices that have been charged, 
and names of some of the larger-scale 
purchasers, it also contains information 
about the following: examination of 
aircraft to determine airworthiness, 
priorities for purchasing the aircraft, 
methods of avoiding the glutting of 
markets, delivery, and measures for 
keeping the surplus planes out of 
speculators’ hands. The question of 
sales to foreign purchasers is discussed. 
In addition, the article includes answers 
to ten listed questions regarding the 
procedure to be followed in purchasing 
a war surplus aircraft from the Cana- 
dian government. Canadian Avia- 
tion, May, 1945, pages 50, 51, 91, 5 
illus. 

A New Code for Aircraft. Franklin 
D. Walker. A summary of some of 
the controversial points in the tentative 
code of international airworthiness 
requirements for aircraft evolved at the 
International Civil Aviation Conference 
in Chicago. The views of Great Britain, 
the American aircraft industry, the 
U.S. Civil Aeronautics Board, and the 
Air Transport Association are reported 
with regard to these points. It is noted 
that changes in the Chicago draft will 
come up for discussion at the first ses- 
sion of the Conference’s interim council 
in Montreal. Flying, June, 1945, pages 
54, 55, 134, 136, 4 illus. 


Design 


Suggested Standards for Safer Air- 
planes. Raymond B. Maloy. Cer- 
tain design improvements are indi- 
cated as necessary for making the 
postwar private airplane safer, more 
easily operated, and more comfortable. 
The factor cited as requiring most 
attention is the stall and spin char- 
acteristics of the airplane, with empha- 
sis on the former, particularly in the 
turn. Approache to solving this design 
problem are suggested. Other char- 
acteristics deemed necessary for the 
private plane of the future are static 
and dynamic stability throughout the 
speed range, both with controls fixed or 
with controls free; stable landing gear; 
twin-boomed pusher arrangement for 
propeller protection; ease of mainte- 
nance; solution of the weight and bal- 
ance problem; accommodations for 
carrying sufficient gas and oil for a 
minimum of 3 hours or 400 miles of 
cruising; further means of limiting the 


maneuvering load factor imposed on 
the aircraft; comfortable, roomy cab- 
ins; ease of entrance and exit; low 
noise level, etc. Southern Flight, May, 
1945, pages 40, 66, 68. 

Design Analysis of the Zeke 32 
(Hamp). John Foster, Jr. An ex- 
tensive part-by-part examination of 
the design and performance of the 
Japanese fighter, Zeke 32. Developed 
from the Zero, the Zeke 32 is marked 
for its unusually light structural weight. 
The analysis explains how this char- 
acteristic is achieved without sacrific- 
ing the strength of the structural parts. 
Beginning with details about the fore 
fuselage, cockpit, accessories, aft fuse- 
lage, tail cone, and flotation gear, the 
article goes on to investigate the 
stabilizer, elevators, fin and rudder, 
wing ailerons, landing gear, tail wheel, 
controls, fuel system, and electric sys- 
tem. Particulars are given about the 
power plant and the differences be- 
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SINCLAIR POWER 
for WINGS to MEXICO 


SINCLAIR 


As one of the major suppliers of fuel to 
Army and Navy Air Squadrons, Sinclair 
is proud to have introduced its aviation 
gasoline to commercial flying in planes 
of America’s greatest air transportation 
company — American Airlines. 

Sinclair Aviation Gasoline is power- 
ing, Sinclair Pennsylvania Motor Oil is 


lubricating American Airlines Flagships 


Flagship stop between San Antonio and Mexico City. 
Sinclair Aviation Gasoline is taken on at San Antonio. 


on their daily flights from San Antonio, 
Texas, into Mexico. Thus Sinclair- 
powered flight is now added to the 
hundreds of millions of miles of 
Sinclair-lubricated flight by American's 
Flagships. 

Sinclair Aviation Gasoline will aid ad- 
vancement of transportation on national 


and international airways. 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. Y. 
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tween the Zeke 32 and its predecessor. 
Specifications, design data, per- 
formance figures are listed and the 
various components are illustrated by 
numerous drawings and photographs. 
Aviation, May, 1945, pages 119-140, 
45 illus. 

V-S Day. Leighton Collins. The 
incorporation in personal aircraft of 
more “restricted”’ controls for the elimi- 
nation of spins is urged. Interpreting 
the lack of interest on the part of the 
manufacturer, the airplane service oper- 
ator, the air-line pilot, and the average 
pilot toward such design modifications, 
the writer suggests that improvements 
for safer private planes can be stimu- 
lated by consumer demand. He re- 
views some of the mechanical progress 
toward spin-resistance which has been 
achieved with the Stinson 105 and the 
Voyager, the Bellanca Cruisair, and 
the Ercoupe. Reasons are also given to 
show that some of the prevalent notions 
about “‘spin-resistant”’ planes are mis- 


conceptions. Air Facts, June, 1945, 
pages 11-14, 16, 18-20. 
The Grumman Widgeon. This 


design analysis of the Grumman G-44 
amphibian is amplified by numerous 
photographs and sectional drawings of 
various components. Features of the 
plane are reviewed under the following 
headings: wing structure; flaps; wing- 
tip float attachment; tail surfaces; 
rudder; stabilizers; elevators; tabs; 
power plant; starting system; engine 
controls; and propellers. Other details 
investigated are those pertaining to the 
Widgeon’s fuel system, oil system, sur- 
face controls, electrical system, in- 
struments, landing gear, shock-absorber 
struts, wheels and brakes, tail wheel, 
hydraulic system, and hull. Figures are 
given for the speed, range, rate of climb, 
and ceiling. Air Tech, May, 1945, 
pages 13-19, 64, 66, 15 illus. 

Factors in Design of Landing Gears. 
Wilbur A. Taylor. Design principles 
used in the development of modern 
landing gears are explained. Considera- 
tion is given to the three basic types of 
landing gears commonly used, namely, 
semicantilever, cantilever, and braced 
gears. The construction of the oleo- 
pneumatic shock absorber is described 
and illustrated, and principles involved 
in the design of the shock absorber are 
discussed. Curves are presented for de- 
termining the required air pressure in a 
landing-gear cylinder when the gross 
weight of the airplane is known and for 
the selection of the piston-tube diameter 
corresponding to the piston head- 
diameter employed. Machine Design, 
May, 1945, pages 131-133, 5 illus.; 
see also ‘Landing Gear for Lancaster 
Bombers,” by R. E. Crawford, Cana- 
dian Aviation, May, 1945, pages 58, 
59, 82, 84, 86, 11 illus. 


Lockheed P-38L “Lightning.” 
Parts I and II. Design and con- 
struction features of the Lightning’s 
latest version are examined. Incorpo- 
tated modifications that give the P-381L 
more speed, range, bomb load, and 
maneuverability than its predecessors 
are indicated and schematic drawings 
help to explain the engineering basis 
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Draftsman's splines, extruded from transparent Tenite by Yardley Plastics Company, produce 


accurate curves. 
curvature. 
hooked into the channels thus formed. 


for these improvements. Among the 
details reviewed are those pertinent to 
the fuselage, tail unit, wings, landing 
gear, engines, lubrication system, con- 
trols, cockpit, armament, accessories, 
“dive recovery”’ flaps, ete. The prin- 
cipal dimensions of this fighter bomber 
are listed. 

Continuing the details of the design, 
the second installment includes par- 
ticulars relative to the provisions for 
auxiliary personnel and cargo tanks; 
engines; supercharger system; air- 
induction system; empennage com- 
ponents; ailerons; controls and control 
column; emergency hydraulic system; 
aileron-booster system; and wing and 
center-section flaps. Aero Digest, May 
1, 1945, pages 84-89, 160, 162, 164, 166, 
12 illus.; May 15, 1945, pages 80-85, 
124, 10 illus. 

A Woman Looks at the Airplane. 
EF. Rae Rambeau. With particular 
regard to feminine requirements, cer- 
tain design improvements are suggested 
for the postwar airplane. These include 
seat and step improvements, greater 
maneuverability of the controls, a 
starter, foot brakes adapted to the 
feminine foot, variation in color and in- 
terior combinations, and mirrors. West- 
ern Flying, May, 1945, page 43. 

The Safer Cockpit. Capt. Eugene 
F. Du Bois. An appeal that the 
cockpit of the airplane be so designed 
that it will no longer constitute a safety 
hazard for the pilot and will offer mini- 
mum opportunity for error.’ 
Desirable rearrangements of instru- 
ments and controls are indicated, as 
well as needed improvements in the 
shape and position of equipment. Sky- 
ways, June, 1945, pages 41, 90, 2 illus. 

Generation of American Fighters. 
Martin Caidin and John Henry Lark- 


These splines are flexible and resilient and may be made to take any desired 
H-shaped in profile, they are held in place by means of metal dogs which are 


ins. The first installment of an 
article tracing the evolution of American 
naval fighter planes explains the desig- 
nations of these aircraft. It also dis- 
cusses specific fighters of the prewar 
types which preceded design develop- 
ment for World War II. Photographs 
illustrate the planes reviewed. Air 
News, May, 1945, pages 19-22, 74, 76, 
78, 80, 32 illus. 

The Miles M.38 Messenger. A 
two-part article investigates the de- 
sign, performance, and development 
details of the Miles M.38 Messenger. 
In Part I the characteristics of the 
M.88 are reviewed and its evolution 
from the Miles M.28 training and com- 
munications airplane is traced. Several 
sectional drawings, including a full two- 
page spread, illustrate the structural 
data. In addition to those of the M.28 
and the M.38, general specifications are 
listed for the M,.48—a projected de- 
velopment of the M.38 intended for the 
postwar private owner. 

The Messenger is stated to be capable 
of taking off from small fields or other 
areas of unprepared ground; able to 
carry a crew of two with parachutes, a 
radio transmitter and receiver, armor 
plate, and various other items of mili- 
tary equipment; easy to fly; having 
uninterrupted view in all directions; 
and suitable for maintenance by un- 
skilled personnel in all weather. 

Part II is concerned with the con- 
struction of this three-seat, low-wing 
cabin monoplane of wooden construc- 
tion. Particulars are given under the 
classifications of fuselage, wing, tail, 
controls, undercarriage, electrical serv- 
ices, fuel system, and general informa- 
tion. Schematic drawings illustrate 
the construction of various components. 
The Aeroplane, April 20, 1945, pages 
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SPECIAL FEATURES OF TWA 
RECONVERTED STRATOLINERS 


@Wing span — 107 feet 3 inches 
® Length — 74 feet 4 inches 
®Cargo capacity — 7890 pounds 


© Two passenger cabins; main cabin 
seats 28, forward cabin, 10 


®New “warm wall” air condition- 
ing system operating both on the 
ground and in flight 


®B-29 Superfortress type electrical 
system 


® Electric kitchen 
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SPEED FINAL VICTORY — BUY WAR BONDS 


> 


“SPANNING the continent is again 


routine for the big four-engine Boeings, 


okee. After thirty months of global war 
service under the Army Air Transport Command, 
the immense Stratoliners were returned to TWA, 
reconverted, improved — and resumed cross- 
country schedules in April. 
The four new 1200 horsepower Wright engines 
of each plane are equipped with AC Ceramic 
Aircraft Spark Plugs — symbols of utmost relia- 
bility since World War I— and used by TWA 
and several other leading American airlines. 


AC SPARK PLUG DIVISION ¢ GENERAL MOTORS CORPORATION 


Navajo, Apache, Zuni, Comanche and Cher- | 
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461-465, 8 illus.; April 27, 1945, pages 
484-486, 11 illus. 

Low-Wing Personal Plane. Rich- 
ard G. Naugle. The first of two 
articles on the design fundamentals 
of the low-wing private plane is mainly 
concerned with problems of arrange- 
ment and aerodynamic considerations. 
Briefly reviewing past design difficulties 
with this type of aircraft, the article 
tells how these were overcome and indi- 
cates the practical advantages of the 
low-wing airplane. General considera- 
tions, safety requirements, and dimen- 
sional restrictions and arrangement are 
discussed primarily from the point of 
view of showing what is required of the 
postwar private plane and how the low- 
wing type will fulfill the specifications. 
Among items stressed in the design prob- 
lems of the low-wing plane are cabin 
arrangement, hood design, flaps, and 
blunt surface tips. Western Flying, 
May, 1945, pages 44-46, 76, 78, 6 illus. 

Stout Revives Controllable Wing. 
Some brief notes reviewing the prin- 
ciples, development, and advantages 
of the Spratt controllable wing uti- 
lized in the Skycar, a postwar aircraft 
now being flight-tested by the Stout 
Research Division of Consolidated Vul- 
tee Aircraft Corporation. The con- 
trollable-wing principle is defined as a 
method of control based on the idea that 
a Wing may be moved relative to the 
airplane around two pivots in such a 
manner as to give control without sepa- 
rate surfaces being used. When per- 
fected this development is reportedly 
expected to eliminate the necessity for 
ailerons, elevators, and rudders on small 
aircraft. Aero Digest, May 15, 1945, 
page 76, 3 illus. 


Electrical Equipment 


400-Cycle Inverters for Military 
Aircraft. CC. P. Hayes and L. L. 
Ray. It is noted that certain equip- 
ment on modern military aircraft 
requires a.c. power with a high standard 
of quality. Good wave shape, very 
small voltage variations, fairly close 
frequency range, freedom from radio- 
noise interference, and reliability over a 
wide range of operating conditions are 
required of the power supply. Experi- 
ences in the design and development of 
such power supplies are reviewed and 
some suggestions are given for future 
explorations. Sections of the article 
discuss the standardization of the fre- 
quency and number of phases, types of 
inverters, power packages, frequency 
control, voltage control, radio-noise re- 
quirements, brush life, cooling, and 
maintenance. A recent design of in- 
verter that has been used widely in 
Army aircraft is described. Electrical 
Engineering, May, 1945, pages 233-237 
(Transactions), 8 illus. 


Elements of Modern Aircraft Gen- 
erating Systems. E. 8. Gallagher. 
In brief outline the main components 
of a typical generating system for 
present-day airplanes are named and 
the functions of each are explained. 
As described, the typical aircraft gen- 
erating system consists of (1) the gener- 
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ator, which is mounted on an accessory 
drive pad on the accessory section of 
the main engine; (2) a voltage regulator 
for regulating the voltage; (3) a reverse 
current relay for connecting the gener- 
ator automatically to the electrical dis- 
tribution system of the airplane; and 
(4) a battery. Aero Digest, May 1, 
1945, pages 116, 117, 3 illus. 

Electrical Equipment in Aircraft. 
R. G. Worcester. A survey of electri- 
cally controlled equipment used in air- 
craft. The items described briefly are 
as follows: instrument and _ cockpit 
lighting; heating; undercarriage re- 
traction; instruments; flaps and dive 
brakes; airscrew pitch control; deicing; 
ignition system; rocket-assisted take- 
off; generator system; starting ap- 


paratus; ordnance; — superchargers; 
mixture control; fuel tanks; trim 


operation; gill operation; radio power; 
lighting; miscellaneous services. The 
Aeroplane, April 6, 1945, page 407. 

Effect of Altitude on Temperature 
Rise of Aircraft Transformers. V. M. 
Montsinger. The writer presents a 
method of calculating the effect of alti- 
tude on the temperature rise of various 
designs of aircraft transformers that are 
required to operate at extremely high 
altitudes. Tables give the surface 
temperature rise in °C. of outer and 
inner coils at different altitudes. Elec- 
trical Engineering, May, 1945, pages 
251-252 (Transactions), 1 illus. 

Aircraft Electric Systems. Part 
VI. Francis 8. Nelson and G. C. 
Close. The sixth part of a serial article 
discusses the effects of altitude upon 
the electric systems of aircraft. Prob- 
lems caused by natural conditions en- 
countered in high-altitude flight include 
those induced by low temperature, low 
pressure, excessive moisture condensa- 
tion, and electric radiations such as 
cosmic rays. In addition to these 
natural problems, there are engineering 
considerations involved in the distribu- 
tion of the large amounts of power re- 
quired for the operation of auxiliaries, 
pressurizing equipment, comfort and 
convenience devices, and the wire losses 
entailed in such large and complicated 
instailations. The writers give a brief 
review of the physical and electrical 
phenomena that take place under re- 
duced temperature and pressure. They 
then proceed to a study of the effects of 
high-altitude operation on insulation, 
motors, generators, batteries, relays, 
switches, fuses, lamps, resistors, and 
other units, as well as the measures to 
be taken to offset such effects. Western 
Flying, May, 1945, pages 58, 60, 90, 3 
illus. 


The Amplidyne Generator Applied 
to Speed-Controlled Electric Gun 
Turrets for Aircraft. L.A. Zahorsky. 
The writer explains the action of a 
particular type of Amplidyne generator 
in terms of its relationship to the gun- 
turret performance and attempts to sep- 
arate its characteristics from those of 
the turret. He points out that the 
practice of defining the characteristics 
of the turret-control system as a whole 
sauses difficulties in applying the Am- 
plidyne to other systems. How the 
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characteristics of the Amplidyne can 
be defined independently of the turret 
system is explained. Some effects of 
the variations in the Amplidyne char- 
acteristics and changes in circuit con- 
stants on the overall performance of the 
turret are discussed. Electrical En- 
gineering, May, 1945, pages 221-225, 
15 illus. 


Redesign Simplifies Magneto Up- 
keep. W. W. Buckley. The writer 
describes the redesigned ignition system 
manufactured by General Electric Com- 
pany and used in the Thunderbolt, the 
Black Widow, and the Invader. De- 
tails are given about the construction 
of the magneto, its various parts, and 
connecting devices, with particular re- 
gard to the differences between the pres- 
ent design and the former practice. 
Suggestions are made for proper and 
efficient maintenance procedures with 
reference to the driving gears, lubrica- 
tion, breaker points, timing, and coil 
resistance. The use of sealing com- 
pound for the leads and plugs is ex- 
plained. Aero Digest, May 15, 1945, 
pages 86, 87, 131, 132, 134, 4 illus. 


Engines 


The Importance of Power Unit 


Development. Air-Commodore F. R. 
Banks. The Director of Engine De- 


velopment at the British Ministry of 
Aircraft Production presents a general 
survey of the field of aircraft-engine 
design and discusses future develop- 
ment problems that face the engineer 
today. Reference is made to the rapid 
development of the piston engine dur- 
ing the last 25 years, to the evolution of 
the sleeve-valve type, and to the man- 
ner in which improved materials have 
contributed to the excellence of present 
aircraft engines. With regard to in- 
crease in power output, it is observed 
that the maximum power of one engine 
has been doubled in the last 8 years. 
The part the gas turbine will play in 
aviation of the future is discussed. 
The importance of “timing”’ in all de- 
velopmental work is stressed. It is 
stated that a successful engine is a 
““combined operations” job necessitating 
complete coordination between the de- 
sign, development, and_ production 
staffs. Consideration is given to the 
shape of engines to come, that is, to the 
arrangement and number of the cyl- 
inders, etc.; radiators and oil coolers; 
and fuels and fuel economy. 

The advantages and disadvantages 
of the gas turbine are discussed in some 
detail, attention being given to both 
the turbine-jet and turbine-propeller 
types. It is stated that by combining 
the two-stroke piston engine with the 
gas turbine, using the former, partly or 
wholly, as a “gas generator” and so 
enabling gases to be burned at high 
temperature and pressure before ex- 
panding them and leading them to the 
turbine, it will be possible to achieve 
better results than can be obtained with 
either the piston engine or turbine inso- 
far as fuel consumption is concerned. 

The extensive discussions that fol- 
lowed the reading of this paper are pre- 
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sented. The Journal of The Royal Aero- 
nautical Society, April, 1945, pages 
161-213, 2 illus. 


Development of Large Air Cooled 
Engines. B. G. Markham. The 
writer surveys the field of future 
progress in the design of air-cooled 
engines, first referring briefly to the re- 
quirements for engines of increased 
power in the next 7 years. Then, after 
a short discussion of the possible limita- 
tions imposed by the propeller and a 
brief historical note about develop- 
ments during the years beginning with 
1920, he deals with the specific prob- 
lems involved in the design of the 
larger engines envisaged for the future. 
For aircraft of the order of about 100 
tons in weight, advantages are antici- 
pated through the use of engines coupled 
together and driving concentric counter- 
rotating propellers. Among the benefits 
listed are the simpler development prob- 
lems of engines of current design, per- 
haps greater reliability, and greater 
adaptability for “buried’’ installation, 
with attendant betterment in drag 
factor. With the aid of diagrams, 
propeller sizes for engines up to 10,000 
hp. and altitudes up to 35,000 ft. are 
discussed. In connection with the prob- 
able increases in power, consideration 
is given to improved fuels, higher boost 
pressures, better fuel consumption, and 
reduction in the internal cooling drag. 
The relationship between compression 
ratio, fuel weight, engine weight, pay 
load, and other factors is explained and 
illustrated by charts. 

Various cylinder arrangements in- 
volving as many as 48 cylinders are con- 
sidered, as well as the different types of 
crankshafts, pistons, bearings, and other 
parts required. Particular attention is 
given to sleeve-valve engines such as 
those made by the Bristol Aeroplane 
Company, Ltd. A comparison is made 
of the characteristics of modern liquid- 
cooled engines and air-cooled units. 
Aeronautics, May, 1945, pages 24-30, 
19 illus. 


Flight Technique 


Dangers in Turning. A. Sipowicz. 
Possible factors endangering a turn 
are reviewed. Stating that all accidents 
following a badly performed turn are 
caused by an inadvertent stalling of the 
aircraft with a subsequent spin, the 
writer explains how this is caused by the 
air speed ceasing to be a reliable indi- 
cator of the angle of incidence. He then 
goes on to discuss what pitfalls must be 
avoided in high-speed stalled turns, 
upwind turns, gyroscopic effect of the 
propellers, etc. The need is indicated 
for a stall-warning device to help the 
pilot avoid these hazards. Flight, April 
26, 1945, pages 451-453, 6 illus. 


Fuels 


Relatively Safe Fuel. “Badra.” 
In refutation ef an article that appeared 
in a previous issue of the magazine and 
extolled the need for “safety’’ fuels in 
aircraft, the writer of this article con- 
tends that the dangers of aircraft fires 
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from the use of conventional fuels are 
remote. He offers data compiled by 
the Civil Aeronautics Authority of the 
United States to show that, in civil fly- 
ing, the fire risk to life is the smallest 
of all risks taken. Although the pos- 
sible use of ‘‘safety’’ fuels for airplanes 
is not rejected is suggested that the 
best interests of aviation could be 
served by terming conventional fuels 
“relatively safe’ fuels rather than call- 
ing attention to a hazard that is not 
generally a great one. Flight, April 
5, 1945, pages 362, 363, 1 illus. 

Notes on Rocket Fuels. Aldo 
Vieira da Rosa. A comparison is 
made of the relative value of different 
fuels for rocket propulsion. It is noted 
that the f the fuel is judged 
by the rocket engineer as the amount of 
stored energy per unit mass of mixture, 
in contrast to the rating of fuels for 
terrestrial operations, when the number 
of calories per unit weight of 
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bustible alone taken into account. 
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can be rated 
pressing the 1 


nergy content, fuels 

figure of merit ex- 

of kiloealories per 
gram of mixt \ table gives the 
figure of me number of fluid 
organic fuels. Possible ways in which 
the potential energy stored in a hydro- 


gen-oxygen xture can be increased 
manyfold are discussed. Journal of the 
American Ro Society, March, 1945, 


pages 4-6, 15 


Gliding and Soaring 
The Midwest Utility. Arthur B. 


Schultz. Particulars are given about 
the Midwest Utility glider, which is 
stated to have passed all the require- 
ments for a C.A.A. approval certificate 
following an extensive period of flight 
testing. This glider has been known as 
the manufacturer’s Model MV-1. It 
is noted that it has undergone several 
years of development, including use at 
Army glider-training schools, and is 
designed for ruggedness and stability 
combined with good performance. Steel 
tube is used for the fuselage, tail group, 
and wing struts. The characteristics 
of the glider are listed. Soaring, March- 
April, 1945, pages 6, 7, 3 illus. 

Utility Gliders and Their Design. 
W. Czerwinsk \ member of the tech- 
nical committe¢ the Soaring Asso- 
ciation of C discusses future de- 
velopments in t design of utility 
gliders. Cons tion is given to the 
specifications itility glider to meet 
postwar requirements. Soaring, March- 
April, 1945, pages 8, 9, 15. 

Contributions of Gliding and Soar- 
ing to Aviation. Wolfgang B. Klem- 
perer. The question of what can be 
gained from further studies in motorless 
gliding is discusst The contributions 
to aviatior have resulted from 
glider activities are reviewed in a 
numbered listing of 49 design features 
used in powe aircraft that were dis- 
covered or duced by means of 


gliders. Soa March-April, 1945, 
pages 4, 5, 13. 
Two-Place Glider Training. John 


Robinson. The advantages of the two- 
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place training method over single-place 
glider training are set forth in this 
article. The instruction of students 
by the two-place method is discussed, 
It is stated that training in the two- 
place glider is also more economical from 
an operational standpoint. Soaring, 
March-April, 1945, pages 1-3, 4 illus. 


Inspection 


Relation of Surface-Roughness 
Readings to Actual Surface Profile, 
L. P. Tarasov. Studies of surface finish 
have shown the desirability of relating 
profilometer roughness readings to ae- 
tual peak-to-valley distance of the type 
that a micrometer measures. Consid- 
eration is given to multiplying factors 
for converting profilometer readings 
into “peak-to-valley’”’ roughness. In- 
formation is given about research work 
based on a detailed examination of 
Nelson’s taper sections. Factors are 
quoted for the “predominant peak” 
roughness of cylindric ground surfaces, 
other types of fixed abrasive finishes, 
and loose-abrasive-lapped surfaces. It 
is stated that these factors should be 
doubled to obtain “‘deepest maximum” 
roughness, this being a second way of 
describing the peak-to-valley rough- 
ness. Transactions of the A.S.M.E., 
April, 1945, pages 189-196, 11 illus. 


Multiple Characteristics as Related 
to Sampling. Vernon R. Grom. How 
the sampling of parts for the C-46 Com- 
mando cargo airplane is carried out at 
the Buffalo plant of the Curtiss-Wright 
Corporation is described. It is ex- 
plained that, because of the variety of 
installations involved in the construc- 
tion of this aircraft, the sampling of 
parts containing several characteristics 
has been a major problem in receiving- 
department inspection. Particulars are 
given about the two major inspection 
plans in operation, one of which is based 
on single and double sampling inspec- 
tion tables, and the other on multiple 
sampling. To provide an idea of the 
procedures used, illustrations are given 
of three distinct cases in receiving- 
inspection operations, two concerned 
with piece parts and one with ‘sub- 
assemblies. Industrial Quality Control, 
March, 1945, pages 6-9, 2 illus. 


Instruments 


Sensitive Type Altimeter Mainte- 
nance. Howard R. Pollock. Instruc- 
tions are given for the repair, overhaul, 
and maintenance of different makes of 
sensitive altimeters. The testing of the 
instruments is discussed and informa- 
tion is given regarding their calibration. 
Aviation Maintenance, May, 1945, pages 
46, 47, 108, 112, 114, 116, 118, 120, 122, 
124, 6 illus. 


Stabilizing a Suction-Relief Valve. 
Ed $8. Smith. Starting with a less than 
fully stable conventional suction-relief 
valve in aircraft use, the writer presents 
a simple analysis of the stabilizing prob- 
lem which is based on energy con- 
siderations under resonance conditions 
and involves a minimum of mathe- 
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PERFORMANCE CONTROLS THE 


THE EXCITING NEW ERA of air travel comes ever 
closer as airlines unfold new plans. PCA (The 
Capital Airline) is among those planning to offer 
new comforts, speeds and travel opportunities. 
Now serving many important industrial key cities, 
PCA will soon extend its system into New York. 
And when conditions permit, PCA routes will be 
served by such modern transports as the new 
Douglas luxury liners. 


These new transports will be equipped with 


In Precision Hydraulics, Fuel Pumps, 
Air Pumps, Related Accessories ... 


PERFORMANCE POINTS TO 


SKYWAYS 


PCA-Capitaliner by Douglas 


PESCO precision pumps for propeller feathering, 
for air, fuel and hydraulic systems. Thus, the prod- 
ucts of PESCO experience in meeting exacting 
demands for military aviation will continue with 
outstanding performance for commercial aviation. 
And, by adapting this same equipment, other indus- 
tries will find expanded uses for Pressurized Power 
and Controlled Flow by PESCO. Write for descrip- 
tive literature . . . PESCO Products Co., (division 
Borg-Warner) 11610 Euclid Ave., Cleveland 6, O. 
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The OLD Way: Tote boxes made of pine wood, 
with plywood bottoms and cardboard separators. 
These boxes were hard to keep clean, splintered, 
and crevices collected dirt and dust particles. 


The NEW Way: Tote boxes made from transparent 
DuPont‘ Lucite’’ methyl methacrylateresin sheet - 
ing. Fabricated by Dura Plastics, Inc., New York 
City, for Sperry Gyroscope Company, Inc., 
Great Neck, Long Island, N.Y. 


TOTE BOXES OF DU PONT 


LUCITE’ 


provide transparent protection 
from dirt for delicate assembly parts 


The Problem: To provide boxes in a variety of sizes in which instrument 
parts could be delivered clean and undamaged in kit lots to different 
assembly line stations in exact quantities for one shift’s production. 


The Solution: Modernization of containers by fabricating them from crys- 
tal-clear, light-weight Du Pont ‘‘Lucite.’’A total of 4495 different compo- 
nent parts makes possible 63 different compartment arrangements. 


Advantages: Transparency of the boxes and insets facilitates 
supervision and permits immediate visual check of stock in 
work. Delicate gears or parts having critically machined sur- 
faces are protected against damage by individual compart- 
mentation. Assembly line time is saved, and the beauty of the 
boxes offers workers an incentive to maintain orderly and 
efficient conditions in the plant. 


Du Pont ‘‘Lucite’’ is at present available for war applica- 
tions only. WPB-allocated quantities for experimental purposes 
can be obtained by writing. Address: E. I. du Pont de Nemours 
Co. (Inc.), Plastics Department, Arlington, N. J., or 5801 S. 
Broadway, Los Angeles 3, Calif. In Canada: Canadian Indus- 
tries, Ltd., Box 10, Montreal. 


FOR PLASTICS..CONSULT DU PONT 


BETTER THINGS FOR BETTER LIVING T'ba. 
THROUGH CHEMISTRY 
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matics. An improvement in the valve 
made as a result of the analysis is de- 
scribed. It is stated that from an 
acoustic standpoint this improvement 
rendered the valve stable under all in- 
stallation conditions except the worst. 
A short appendix on acoustic systems is 
included for the convenience of control 
engineers who may need to evaluate in 
advance and, if necessary, correct 
acoustic difficulties of installations. The 
analysis in this paper amounts to an 
informal use of the Nyquist method. 
Transactions of the A.S.M.E., February, 
1945, pages 87-92, 10 illus. 


Maintenance 


Modern Engine Overhaul De- 
mands Basic Business Methods. Part 
Iv. E. L. Lindsley. Fourth article 
of a series examining the various 
phases of aircraft-engine service and 
overhaul. In this article the writer 
discusses some of the financial and man- 
agement problems with which the en- 
gine-overhaul operator must deal. Two 
principal factors are stated to be of 
major concern to the operator: one, 
that he must overhaul the engine within 
a price range over which he has little 
control; the other, cost of equipment. 
With similarity between engine manu- 
facture and engine overhaul on these 
points indicated, some of the problems 
considered are the need for a large initial 
outlay, liberal working capital, and a 
carefully planned inventory of parts 
and materials. Others are problems of 
job classification, routing and produc- 
tion flow, sales, seasonal variation in 
overhaul demand, accounting, and ad- 
ministration. The question of whether 
an operator should function as a rep- 
resentative of one or several engine 
makers or work on a_nonspecialized 


basis is discussed. Aviation, May, 
1945, pages 171-175, 5 illus. 
Lubricating the Invader. Main- 


tenance directions are given for lubri- 
cating the A-26, with advice on the 
special oils and greases to be used. 
Instructions are pertinent to the land- 
ing-gear nose wheel, fuselage, and em- 
pennage operating units, wing and 
nacelle operating units, and_pilot’s 
compartment operating units. A draw- 
ing indicates all the parts of the aircraft 
which have to be lubricated and whether 
each part requires lubrication at in- 
tervals of 25 hours, 50 hours, 100 hours, 
or over 100 hours. Air Tech, May, 
1945, pages 20-23, 66, 2 illus. 

DC-3 Replacement. A brief ac- 
count is given of how the right 
center wing spar web and doubler in a 
DC-3 was replaced. It is observed 
that this is a rare operation in aircraft 
overhaul and maintenance. The opera- 
tion was performed at T.W.A.’s 
main base in Kansas City. Aviation 
Maintenance, May, 1945, page 75, 2 
illus. 

Practical Tooling for the Service 
Base. From a survey of fixed-base 
Operators, an estimate is given of the 
smallest outlay in tools and machinery 
considered necessary for a Class I or 
Class II airport. Specific tools and 
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equipment deemed essential for various 
operations are named. In addition, a 
plan is shown for a shop-arrangement 
design to take the best advantage 
of a comparatively small space. 
Aviation, May, 1945, pages 180, 181, 2 
illus. 


New Aspects of Airline Aircraft 
Maintenance. Reagan C. Stunkel. 
It is observed that the dependability 
and regularity of air-line service hinges 
to a large extent on the efficiency with 
which the job of maintaining the air- 
craft and accessories in topflight condi- 
tion is accomplished. The writer tells 
how the maintenance program must be 
carefully planned to fit the operations 
for which the aircraft is intended. He 
discusses an aircraft developed to be 
maintained by the perpetual-overhaul, 
continuous-operation method. SAE 
Journal, May, 1945, pages 279-286 
(Transactions), 19 illus. 


Management 


Practical Accounting for Aircraft 
Service Operators. Todd Mumma. 
The writer discusses an accounting 
system for fixed-base operators, de- 
signed for the efficient coordination of 
all departments. Profit-and-loss state- 
ments in which all relevant details are 
available are _ illustrated. Aviation 
Maintenance, May, 1945, pages 48-51, 
137, 5 illus. 


Marketing 
Let’s Be Honest with Our Custom- 
ers. Carl Friedlander. Decrying 


the ‘‘overselling” to the public of avia- 
tion’s postwar capabilities, the Vice- 
President of Aeronca Aircraft Corpora- 
tion recommends a “‘realistic’”’ course of 
action aimed at the gradual but firm 
building up of aircraft markets. His 
remarks pertain particularly to the 
light-plane industry and include the 
suggestion that the Government should 
subsidize the construction of airports 
and landing strips, as well as lend finan- 
cial aid to veterans and ex-war workers 
who wish to set themselves up in busi- 
ness on a small airport for the sale and 
service of personal flying. Aviation, 
May, 1945, pages 114, 115. 

To Foster the Sale and Use of the 
Personal Plane. Major James C. 
Baggott. Some methods are sug- 
gested by which the aircraft manufac- 
turer can help the dealer-operator stimu- 
late private flying and increase the sale 
of personal planes. Among the more 
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specific recommendations are that (1) 
manufacturers accumulate, for the bene- 
fit of the dealer-operator, basic data 
regarding construction and maintenance 
of airports; (2) manufacturers assist 
and guide dealer-operators in the forma- 
tion of “‘cooperatives’’ for the purchase 
of individual hangars of the metal ‘‘T”’ 
or prefabricated concrete types; (3) 
forms, similar to Army Form I, be 
adopted for distribution to private 
plane operators for recording pertinent 
operating and costs data; and (4) manu- 
facturers assist and encourage dealers 
in standardized efforts that would effect 
savings for the private flier, such as 
cooperative buying. U.S. Air Services, 
May, 1945, pages 32, 36, 1 illus. 

Sales Are Made by Showing the 
Goods. John Abiuso. Indicating the 
need for ‘‘close-up” views of the mer- 
chandise to stimulate airplane sales, 
the writer suggests a design for a display 
building. This design provides for ex- 
pansion of the showroom as business 
warrants. Also suggested is a design 
for a showroom that would display both 
aircraft and automobiles. Approxi- 
mate construction costs are listed for 
both types of buildings. Aviation, May, 
1945, pages 178, 179, 4 illus. 


Materials 


Sea-Air Corrosion of Magnesium 
Alloys. J. A. Peloubet. Cooperative 
coastal exposure tests are reported 
which indicate that the resistance of 
magnesium alloys to sea-air corrosion is 
surprisingly high. To obtain informa- 
tion regarding their corrosion resistance, 
which could be used as a guide in the 
design of lightweight structures, Dow- 
metal magnesium alloys were exposed 
to the coastal atmosphere on the shore 
of the Atlantic Ocean. Specimens were 
continually subjected to corrosive salt 
atmosphere and at times actually re- 
ceived direct salt spray. Data show the 
relative corrosion-resistance merits of 
several magnesium alloys, aluminum 
alloys, mild steel, copper, and galvan- 
ized iron. Metals and Alloys, May, 
1945, pages 1327-1333, 5 illus. 

Effect of Delayed Quench on the 
Strength of Alclad 24S-T Sheet. 
J. E. Douglas. An investigation was 
conducted to determine the effects of 
delayed quenching on the tensile yield 
strength of solution-heat-treated 0.032- 
in. Alclad 24S-O aluminum-alloy sheet. 
The tests indicated that with a soaking 
temperature of 920°F. the maximum 
strength is obtained when the material 
is soaked for a period of 20 min. and 
quenched in the shortest possible time. 
The tensile yield, ultimate strength, 
and, in general, the per cent elongation, 
were found to decrease with the in- 
crease in quench delay for any given 
soaking time. The Iron Age, May 24, 
1945, pages 62, 63, 4 illus. 


Medicine 


Medical Problems of Air Warfare. 
Col. M. S. White. The writer re- 
views briefly the combat medical 
problems that are peculiar to the opera- 
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HARRISON 
TEMPERATURE ENGINEERING 


HESE products represent the contribution of Har- 
rison Temperature Engineering to the performance 
of military aircraft. 
Together, they have ‘‘put heat in its place’’ in plane 
operation . . . solved the varied problems of heat dissi- 
pation and temperature control under conditions of 
flight ranging from sea level to stratosphere. 
Each Harrison product benefits by intensive research 
carried on in Harrison’s Aviation Testing Laboratories, 
where designs are tested and 
proved under simulated flight 
conditions. Weight has been 
reduced, durability improved 
and efficiency increased on the 
basis of these tests. 


Harrison Temperature Engi- 
neering is qualified to meet all 
requirements of the aircraft 
industry for dependable heat 
transfer products. 


HARRISON AIRCRAFT 
VALVES 


\ 
HARRISON AIRCRAFT RADIATORS 


if 
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HARRISON 
ALUMINUM 
SUPERCHARGER 
INTERCOOLERS 


HARRISON 


OIL COOLERS » CONTROL VALVES + RADIATORS 
DIVERTER 
DIVERTER VALVES SUPERCHARGER INTERCOOLERS 


Back Victory in the Pacific * Keep Buying War Bonds 


HARRISON RADIATOR bivision of GENERAL MOTORS, LOCKPORT, NEW YORK 
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tions of the air forces, dividing them 
into three categories listed as (1) those 
directly related to actual combat; (2) 
those resulting indirectly from combat; 
and (3) those related to preparation 
for combat. With reference to the first 
class, he discusses protective equip- 
ment to prevent wounds, the treatment 
of wounds during flight, pressurized 
clothing to prevent “blacking out,”’ and 
provisions for adequate food during long 
fights. In the second category he out- 
lines measures for saving the air-crew 
personnel in the event of abandonment 
of the aircraft over land or sea. In the 
third group the medical aspects of 
preparation for air combat, including 
training and selection of airmen, and the 
organizations required to render medi- 
cal support to air units are described. 
The Military Surgeon, May, 1945, pages 
385-387. 

Barotrauma. The writer discusses 
otitie barotrauma, a condition found in 
air crews, which is characterized by 
pain in the ears, deafness, ringing 
sounds, and sensations of giddiness. It 
is explained that the condition is caused 
by failure of the eustachian tube con- 
necting the middle ear with the interior 
of the throat to open and equalize 
pressure. Aeronautics, May, 1945, page 
31, 1 illus. 


Metallurgy 


Combating Microshrinkage in 
Casting Magnesium. Robert van 
Brunt. The writer describes a method 
of casting magnesium alloys, using an 
alloy that differs somewhat from con- 
ventional American alloys of that metal. 
The difference between the special alloy 
and the metals customarily used is an 
increased content of aluminum and a 
lower content of zine, with impurities 
kept toa minimum. It is reported that 
superior results are obtained in a large 
structural casting for aircraft use 
through the use of this different com- 
position, particularly because the cast- 
ings are less susceptible to microshrink- 
age and the new alloy gives better flow- 
ability and casting characteristics. Tests 
are described involving identical meth- 
ods but using the new alloy and the con- 
ventional alloy, the results of these 
tests indicating that microshrinkage is 
aggravated by the increase of zine con- 
tent and that castings made under the 
new method showed much smaller 
shrinkage than those made with con- 
ventional alloys. The improved effi- 
ciency is attributed to the fact that the 
casting is more nearly perfect under 
X-ray examination. It is stated that 
the tensile-strength values are not af- 
fected and that although there is some 
tendency toward greater corrosion, it 
is not critical. If impurities, chiefly 
iron, are kept to a low limit, corrosion 
can be reduced to a minimum. Im- 
provement in technique and the adop- 
tion of the new alloys have resulted in 
decreasing the pouring weight of the 
casting from 300 lbs. to 170 lbs., a large 
part of which is credited to the new 
alloys. Aluminum and Magnesium, 
May, 1945, pages 28, 34, 1 illus. 


PERIODICALS 


Meteorology 


Determination of the Normal Re- 
gions of Heating and Cooling in the 
Atmosphere by Means of Aerological 
Data. Major Harry Wexler (at- 
tached to the Weather Division of the 
U.S. Army Air Forces at Washing- 
ton). By use of the normal February 
values of pressure at sea level and at 
10,000 ft., the mean isotherms and the 
‘‘mean”’ isobars for this layer are com- 
puted and plotted on a weather chart. 
Assuming that the normal mean iso- 
therms are stationary and that the air 
blows across them, it is possible to lo- 
cate those regions where the layer of air 
from sea level to 10,000 ft. acquires heat 
or loses heat. The regions of largest 
heat accumulation are found off the east 
coasts of North America and Asia, in 
agreement with results reached earlier 
by Jacobs, who used entirely different 
data as well as a different method of 
analysis. The large area of heating found 
over the eastern portion of North Amer- 
ica is believed to originate from dynamic 
heating of the air caused by subsidence 
of the polar air masses, while the region 
of heating found off the Atlantic Coast 
is believed to be attributable to the up- 
ward transport of heat from the sea sur- 
face. The pattern from the east coast 
of Asia to Europe appears to be com- 
posed of alternating regions of heat gain 
and heat loss. Among the illustrations 
are diagrams and weather maps of 
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North America and surrounding areas, 
showing variations in temperatures and 
pressures. The Journal of Meteorology, 
September, 1944, pages 23-28, 5 illus. 


Military Aviation 


Air and the Rhine Crossing. John 
Yoxall. The first of three articles de- 
scribing the air operations involved in 
the Allied crossing of the Rhine explains 
the overall plan of the campaign as well 
as the role played by air power. It also 
includes details about the work of the 
fighter-bomber groups. Flight, April 
12, 1945, pages 388-391, 6 illus. 

No. 2 Group’s Share. John Yoxall. 
The second of three articles describing 
the air operations involved in the Allied 
crossing of the Rhine is concerned with 
the work of the British medium-bomber 
groups during this cafmpaign. It tells 
of the low-altitude and strafing actions 
carried out by these bombers behind 
the enemy lines, the sorties against 
flying-bomb launching sites, and at- 
tacks against preinvasion targets. An 
idea of the general operational methods 
of the medium-bomber groups is given 
through an account of a visit to a 
Mitchell airfield on the day previous to 
the Rhine crossing. Flight, April 19, 
1945, pages 416-419, 7 illus. 

Recce Wing. John Yoxall. In 
the third of three articles dealing with 
the part air power played in the Allied 


A Chance Vought F4U-1D Corsair equipped with four 20-mm. cannon, two in each wing. 
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WHERE PARTS MUST NOT PART 


ODAY you can name any number of 

instances where life itself depends 
upon the reliability of individual engine or 
machinery parts. In aircraft for instance. 
And that’s one reason why so many leading 
engine and machinery builders are specify- 
ing Shenango-Penn centrifugal castings 
. . . because these castings definitely offer 
superior strength and durability. 


The reason is simple. Tubular parts cast 
by Shenango-Penn’s centrifugal process 
have greater density, -more uniform grain 
structure, higher tensile strength, better 
elongation, no blowholes, less porosity. 
Thus they are better able to withstand 
shock and all kinds of punishment, and 
they wear longer. 


So if you require tubular or ring parts 
that must not part, Shenango-Penn castings 
are the best kind of insurance. Bulletin 143 
gives complete data including cost-saving 
production advantages, alloy specifications, 
physical and chemical properties, etc. 
Write to Shenango-Penn Mold Company, 
2257 W. Third Street, Dover, Ohio. 


The circular pa 
cast centrifugal 


rts shown above were 
y by Shenango-Penn in 
tubular shapes and then cut off to precise 
thickness. All machining and finishing 
operations including drilling were also 
performed in the Shenango-Penn shops 
where the most modern machine tools 
are available to turn out completely fin- 
ished parts if desired. 


Data Bulletin 143 is yours 
free for the asking. 
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crossing of the Rhine, some of the ac- 
tivities of a typical British reconnais- 
sance wing are described. This involves 
an account of how the unit operates in 
carrying out an unarmed, photographic 
mission at night. Flight, April 26 
1945, pages 444-447, 8 illus. 


Coastal Attack. This article dis- 
cusses the British Coastal Command’s 
use of the Mosquito for various kinds of 
antishipping work. Illustrations show 
the rocket-projectile Mosquito, the 
photographic-reconnaissance Mosquito, 
and the 57-mm. gun-carrying Mosquito, 
Aeronautics, May, 1945, pages 32, 34, 
5 illus. 


Model Airplanes 


Construction Features of Model En- 
gines. Edward G. Ingram. Design 
features of model airplane engines are 
analyzed. Particular attention is given 
to the materials employed for compo- 
nent parts and to manufacturing and de- 
sign trends. A table contains data on 
the construction of 30 types of model air- 
plane engines. Design developments 
that tend to reduce manufacturing costs 
and increase engine efficiency are dis- 
cussed. 

Particulars are given regarding rotary 
crankease admission valves of the hol- 
low-crankshaft type and of the more re- 
cently introduced disc type. A novel 
type of piston valve for admitting the 
gas mixture to the combustion chamber 
through an opening in the piston head is 
described. Information is given about a 
special design of two-piece piston in 
which the part carrying the wrist pin is 
connected to the outer shell only 
through the head, thus eliminating the 
usual wrist-pin holes in the skirt, which 
are a source of leakage and abrasion. 
Reference is made to efforts directed 
toward the development of bearing ma- 
terials that will last longer under the 
high operating speeds encountered in 
model engines. Model Airplane News, 
June, 1945, pages 14, 15, 59, 60, 62-64, 
11 illus. 


Naval Aviation 


Naval Aircraft Design. A 
analysis is given of the evolution of 
naval aircraft, tracing the development 
from the early types of modified land- 
based craft tothe present designs of 
specialized airplanes for shipboard serv~ 
ice. Problems of range and speed are 
discussed and the advantages of a ver- 
satile type of aircraft that can be used 
for various duties are stressed. 
nautics, May, 1945, pages 52, 53. 


Aero- 


Paints and Coatings 


Indium Plating with Cyanide Caus- 
tic Bath. J.B. Mohler. This article 
describes how the use of potassium 
hydroxide in conjunction with potas- 
sium cyanide overcomes the difficulties 
normally encountered in indium bath 
preparation. It is stated that bath de- 
composition is halted and the necessity 
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of aging the plating electrolyte before 
use is eliminated. The Iron Age, May 
31, 1945, page 47. 


Personalities 


Northrop of Northrop. Jesse David- 
son. A biographiec article on John K. 
Northrop, President of Northrop Air- 
craft, Inc. In addition to recording 
Mr. Northrop’s contributions to the 
progress of aeronautical engineering, 
the article tells of his abilities and 
characteristics and traces his affilia- 
tions in the aviation industry. Air 
World, July, 1945, pages 7-10, 55, 17 
illus. 


Personnel 


Aircraft Labor. Constance Peter- 
son. A brief review of labor relations 
in the aircraft industry before and 
during the war is supplemented by an 
indication of the personnel problems 
confronting the industry in the recon- 
version and postwar periods. The his- 
tory of unionization in the aircraft- 
manufacturing companies is outlined. 
National Aeronautics, May, 1945, pages 
22-25, 2 illus. 


Down with Quit-Rate! An ac- 
count is given of the methods devised 
by the Consolidated Vultee Aircraft 
Corporation to reduce labor turnover at 
its San Diego plants. It was found that 
there was a widespread belief among em- 
ployees that large-scale operations were 
beginning to taper off and that the com- 
pany was no longer anxious to hold 
workers. Details are given about the 
program adopted to correct the thinking 
of the employees and of the community. 
Wings, May, 1945, pages 1533-1536, 6 
illus. 


Veteran Re-Employment Pattern 
Set by United Air Lines. R. F. 
Ahrens. Fundamentals of United Air 
Lines’ program for hiring returned 
veterans are outlined. In explaining 
the goals and working methods of the 
program, which is now in operation, the 
writer also discusses various problems 
involved in the reemployment, rein- 
doctrination, and readjustment of the 
veterans in old and new air-transport 
jobs. Stepsin the qualifying tests that 
returning flight officers must undergo 
are listed. Aviation, May, 1945, pages 
106, 107, 245, 247, 2 illus. 


Photography 
What to Leave Alone: Aerial 
Cameras. George Arnold. Proce- 


dures are advised for the maintenance 
of aerial cameras, particularly in the 
combat areas of the South Pacific. 
Among the precautions suggested are 
those relating to the care of the camera 
during operation in the air, removal 
from the plane and storage at the base, 
transportation, and ground handling. 
Recommendations are made for meas- 
ures to be followed in the periodic 
checkup of photographic units. Air 
Tech, May, 1945, pages 58-60, 71, 12 
illus. 


PERIODICALS 


Plants 


Weatherhead’s Production Set-Up 
Provides Smooth Flow of Thousands 
of Products. Joseph Geschelin. A 
description is given of production 
activities at plants of the Weatherhead 
Company, manufacturer of parts for 
automotive, aviation, marine, and Die- 
sel applications. It is explained that, 
because of the wide variety of the parts 
produced, great flexibility in production 
planning and scheduling is required. 
To facilitate flexibility, the plant has 
been departmentalized according to 
function, and the parts are routed 
through the departments in accordance 
with the routing established for each 
one. Work-holding devices, tools, and 
fixtures are designed for quick change- 
over for the great variety of parts in 
process. Information is given about the 
functional departments and the flow of 
work from one department to another. 
The operations on a number of special 
parts for aircraft hydraulic cylinder as- 
semblies are enumerated. Automotive 
and Aviation Industries, May 15, 1945, 
pages 34-36, 38, 92, 7 illus. 


Integrated Materials and Methods 
Control. As told to Gerald E. Sted- 
man. The Engineering Staff of Adel 
Precision Products Corporation gives 
a detailed survey of the control methods 
developed by that company in its widely 
varied activities, largely for the aircraft 
industry. Beginning with an outline 
of the system of matérials-stock control, 
the discussion procéeds to a description 
of the production-control methods and 
materials engineering, with particular 
reference to the treatment of aluminum 
alloys, stainless steels, alloy and carbon 
steels, and brasses and bronzes. An- 
other section describes the processes for 
handling NE steels, and the work of 
heat-treating, finishing, and machining. 
Metals and Alloys, May, 1945, pages 
1302-1308, 6 illus. 


Magnesium Foundry. Part IV. 
This is the fourth part of an article 
describing a large British foundry de- 
voted entirely to the production of 
magnesium castings. Details are 
given about the layout and equipment 
of the inspection and X-ray depart- 
ments, and the mechanical and 
chemical test laboratories. The Engi- 
neer, April 20,1945, pages 307-310, 6 
illus. 


Plastics and Plywood 


Stretch-Forming Aluminum with 
Plastics Dies. L. R. Miller. The 
utilization of cast phenolic dies for 
the process of stretch-forming alumi- 
num is discussed. It is noted that the 
use of cast plastics for this application 
has not only saved many hours of die 
fabrication, but has cut the time re- 
quired to secure the desired formed part 
by as much as 50 per cent. Advantages 
obtained from the use of cast phenolic 
instead of Kirksite as a fabrication ma- 
terial for a 13-ft. long die are listed. 
Pacific Plastics, May, 1945, page 15, 3 
illus. 
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All-Laminate Construction Bids for 
Aircraft Uses. Leonard 8. Meyer and 
John C. Case. The experimental 
production of a complete fuselage 
section fabricated with all-laminate 
sandwich construction is reported. 
Under the auspices of the A.T.S.C. Air- 
craft Laboratory at Wright Field, a 
BT-15 fuselage rear section was built 
from a new Plaskon structural material 
combining resin and glass cloth. In 
addition to describing the materials and 
procedures involved in the experiment, 
the article offers engineering data on this 
type of construction. It also indicates 
the advantages to be derived from the 
strength-weight ratio, smooth exterior 
surface, and extreme stiffness of the all- 
laminate structures. Of potential value 
to the aircraft-manufacturing industry 
the following advantages are offered: 
(1) prefabrication is possible; (2) 
quantity-production methods are feas- 
ible; (3) results are consistently uni- 
form; (4) simple and structurally sound 
repair is possible; (5) materials are 
available. Aviation, May, 1945, pages 
141-144, 6illus. 


Postwar Aviation 


Secretary Wallace on Aviation. 
Fred Hamlin. The Secretary of Com- 
merce states some of his views with 
regard to postwar civil aviation, how 
it should be developed, and the role 
that will be played by aviation in post- 
war commerce. As reported, he be- 
lieves that four points essential for a 
thriving aviation industry are: (1) 
Development of a safe, inexpensive 
family airplane is primarily the respon- 
sibility of industry with Government 
help; (2) development of an adequate 
national system of airports which busi- 
ness enterprise would make self-sus- 
taining; (3) widespread aviation educa- 
tion and a Government-assisted flight- 
training program; (4) Government en- 
couragement to private enterprise in 
aviation, not only in the manufacture 
of airplanes but also in their distribu- 
tion. Flying, June, 1945, pages 29, 30, 
2 illus. 

Your Post-War Job in Aviation. 
Based on a C.A.A. survey, this is a 
compendium of the potential aviation 
jobs after the war together with esti- 
mates of the employment each may 
produce. Jobs are classified according 
to the following fields: flight instruction; 
hunting of animal pests; forestry; 
aerial photography; power communica- 
tion and pipe-line inspection; fishing 
industry; charter flying; lightweight air 
freight; scheduled air lines; private 
flying. Flying, June, 1945, pages 26-28, 
150, 7 illus. 


Private Flying 


BuyingaPlane? William D. Stroh- 
meier. Third article in a series ad- 
vising prospective buyers on points to 
be considered when buying a private 
airplane. In this article the buyer 
with limited flying experience is coun- 
selled to let the salesman take the con- 
trols during a demonstration flight while 
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P-51 Mustang Fighter: Fastest 


Combat Record | 


AT-6 Texan Combat Trainer: The 


of 3 Veterans | 


Above the left breast pocket of our 
fighting men you often see these 
service ribbons with battle stars up- 
on them. By his ribbons you know 
where a man has been and the bat- 
tles he has fought. If service ribbons 
were awarded to airplanes, these vet- 
eran North American Aviation planes 
would wear them from every theatre 
of operations. For wherever our air 
forces have been engaged, there, too, 
North American planes have heiped 
heap destruction on the enemy. 


AMERICAN.DEFENSE 


B-25 Mitchell Medium Bomber: 


The most heavily armed 
plane in the w rid. In ad- 
dition to medium bomb- 
ing, it has beet used fer 


strafing, att bombing, 


weather n ns, recon- 
naissance 1 freight 
carrier < ght fighter. 
Our flyer call it the 


workhorse of the AAF. 


PLANES THAT MAKE 
and PBJ Mitchell bom 


Inc. General 


AMERICAN 
THEATRE 


North American A 


HEADLINES...The P-51 Mustang fighter 
ber, the AT-6 and SNJ Texan combat trainer. 
Offices, Inglewood, California. Member Aircraft 


propeller driven plane 
in the world: range,over 
2000 miles; speed, over 
450 M.P.H.; ceiling,above 
8 miles. The Mustang 
has won the hearts of 
American pilots for it is 
known as a plane that 
not only gets em there 
but brings em back. 


world’s most widely used 
plane. This North Amer- 
ican advanced training 
plane has trained the ptl- 
lots of 35 nations. AT-6 
combat trainers are man- 
ufactured in Australia, 
Canadaand Brazil under 
special licence of North 
American Aviation. 
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(A-36 fighter-bomber), the B-25 
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he checks certain indicated flight fea- 
tures. These are (1) take-off ability, 
including ability to clear obstacles; (2) 
flight characteristics, including stability, 
stalls, control action, etc.; (3) cruising 
speed; (4) landing characteristics, in- 
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cluding glide-path control, braking 
ability, cross-wind conditions, ete.; (5) 
field of vision; (6) comfort, including 
noise level and vibration. National Aero- 
nautics, May, 1945, pages 19, 20, 25, 1 
illus. 


Production 


Deep Drawing Magnesium Alloy 
Sheets. L. J. Weber and H. Vanden 
Berg. Reference is made to the tech- 
nological advances in the fabrication 
of magnesium alloys by casting, forg- 
ing, and press forming which have 
resulted from the increased demand 
for lightweight parts for aircraft. De- 
tails are given about tests made on three 
grades of magnesium alloys to determine 
the maximum reduction in blank di- 
ameter which can be accomplished in a 
single drawing operation. It was found 
that reductions of from 50 to 55 per 
cent are possible in cupping operations 
performed in double-action mechanical 
presses, provided the material is heated 
to 500 to 550°F. It was also found that, 
in redrawing shells, reductions up to 50 
per cent are possible, giving overall re- 
ductions of 77.5 per cent. The Iron Age, 
May 10, 1945, pages 70-74, 142, 143, 6 
illus. 


Little Recognized Factors Influenc- 
ing the Quality of Aluminum Pressure 
Die Cast Parts. James L. Erickson. 
This article discusses causes for re- 
jections arising from the handling of 
the metal used to make castings, prior 
to the time it is poured into the injec- 
tion chamber of the pressure die-cast- 
ing machine. It is noted that, if the 
metal is handled improperly before 
pouring, rejections increase and quality 
falls off. Factors that operate to affect 
the metal during its retention period in 
the holding pot are listed and discussed. 
Sections of the article are devoted to the 
chemical composition of the ingot, the 
cleanliness of the ingot metal as de- 
livered to the holding pot, the size and 
weight of the ingots, the holding fur- 
nace, the crucible or pot material and 
pot wash, and the thermocontrol sys- 
tem. Other sections discuss the ab- 
sorption of gases, the flux, temperature, 
and time of retention of the molten 
metal, and turbulence of the melt. 
Aluminum and Magnesium, May, 1945, 
pages 16-19, 30-32, 6 illus. 


Preston-Built Halifaxes. Observa- 
tions about the English Electric Com- 
pany’s method of building Halifax 
bombers are related after a visit to a 
factory near Preston, Lancashire. 
Phases of the production process 
which are noted include procedures 
carried out by personnel of the Tool 
Room, Heat Treatment Department, 
Sheet Metal Department, Machine 
Shop, Assembly Lines, Flight Test 
Division,and Accounting Department. 
A brief outline of the company’s avia- 


tion history is given. The Aero- 
plane, April 13, 1945, pages 442, 443, 
6 illus. 


Skin Heating. Details are given 
about a process for improving the 
surface finish of metal skin-plates by 
the use of electrically heated blankets 
to expand the light-alloy plating be- 
fore it is riveted to the structure. 
Developed by Vickers Armstrongs, 
Ltd., in cooperation with Warmex, 
Ltd., the process is credited with 
producing a component that is free 
from quilting and ‘‘oil-can”’ effects. 

As described, the procedure begins 
with placing blankets, containing resist- 
ance wires enclosed between layers of as- 
bestos fabric, in close contact with the 
skin-plating, which is supported in such 
a manner as to be free to expand. An 
electric current is then passed through 
the blankets to raise the temperature 
and expand the skin-plating. In this 
heated condition the panels are drilled 
and riveted along the edges. With the 
removal of the blanket the skin cools 
and becomes taut and riveting is then 
completed in the normal manner. Air- 
craft Production, May, 1945, pages 207- 
209, 10 illus. 

Aluminum Press Forgings by Chev- 
rolet. Frank J. Oliver. This is a de- 
scription of how forged aluminum 
cylinder heads for Pratt & Whitney 
aircraft engines are manufactured at 
he Anderson plant of the Chevrolet 
Motor Division of General Motors Cor- 
poration. Information is given about 
the heavy press equipment of the plant, 
which includes forging presses of both 
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the hydraulic and mechanical type. 
The writer describes some of the prac- 
tices that were worked out on other 
aircraft parts before the manufacture of 
cylinder heads was started. Particulars 
are given about the sequence of opera- 
tions involved in the production of eyl- 
inder heads from 188 aluminum alloy. 
The Iron Age, May 17, 1945, pages 48- 
55, 10 illus. 

Mass Production of Aircraft Ex- 
panded Through Increased Use of 
Stampings. How the more extensive 
use of stampings has aided in expand- 
ing aircraft production is described. 
It is stated that in the designing of large- 
quantity production items the use of 
stampings should always be considered. 
A comparative analysis is made of the 
cost of manufacturing a cutout oil- 
cooler spar for a Douglas A-26 plane by 
the conventional method of machining 
an aluminum-alloy forging and by an 
alternate method using a steel stamping. 
Other examples are given of savings ef- 
fected by the use of stampings. Steel 
Processing, May, 1945, pages 302-304, 
4 illus. 

Formed Sheet Metal Parts Classi- 
fied by Shape. Part III. Mark P. 
Meinel. Thisis the third and conclud- 
ing installment of an article on the 
classification of formed sheet-metal 
parts for aircraft. A classification par- 
ticularly applicable to aluminum alloys 
is discussed from the standpoint of the 
design of such sheet-metal parts to 
simplify production. Suitable produc- 
tion methods and machines for each 
class are described. Product Engineer- 
ing, May, 1945, pages 334-388, 10 illus. 

Methods of Joining Aluminum- 
Alloy Products. E. C. Hartmann, G. 
O. Hoglund, and M. A. Miller. This 


is an extensive paper in which the 
many procedures that have become 
established for making joints in alumi- 
num alloys are discussed in considerable 
detail. 


The methods dealt with include 


Photograph Courtesy Chevrolet Motor Division, General Motors Corporation 


Sequence of operations in the forging of an airplane aluminum tail-wheel strut. The problem 
here is to fill out the deep ribs and bosses. From left to right: slug, cogged slug, preblocked 


forging, clocked, finished, and trimmed forging. 


A 
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INEXPERIENCED WORKERS PACK DELICATE! 


q 


Unique Rubberized Fibrous Materials Offer Pre-Tailored 
Protection for Fragile Products 


There is no other packaging, cushioning or 


space-filling material quite like Texlock* for pro- 
tecting delicate instruments against damage in 
transit. Regardless of distance, climatic changes 
or rough handling, it retains its resilience and will 
not become brittle, absorb moisture, bunch up or 
shift about. 


Extremely light in weight, yet tough, can be used 
repeatedly, delivering new and returning war-dam- 
‘aged instruments or parts to the manufacturer. Nor- 
mal damage to outside container is not transmitted 
through Texlock to device it is designed to protect. 


109 Derby Place, Shelton, Conn. ° 


INSTRUMENTS FOR 7500-MILE TRIP 


Whatever your problem, this amazing new rub- 
berized material can be correctly designed and 
molded or die-cut to order — ready to receive any 
size, shape or weight article and fit into any case 
or container. 

Our rubberized curled hair and synthetic 
bonded fiber products are serving in a host of 
ways in planes, tanks, ships, as well as for con- 
veying delicate parts all over the world right 
now. It is a successful material that can serve you 


dependably — today and tomorrow. 
*Trade Mark 


Sponge Rubber Products Co. 


Plants in Derby and Shelton, Conn. 


Sales Offices: New York * Chicago * Washington °* Detroit 


WORLD’S LARGEST MANUFACTURERS OF CELLULAR RUBBER AND BONDED FIBRE PRODUCTS 
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STATUS AS OF 7:00 A.M.,OCT. 20, 1944 
ISSUED BY MASTER SCHEDULE DEPT., 
MODIFICATION CHANGE DIVISION; 
BELL AIRCRAFT CORP., GA. DIV. 
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MCDIFICATION CHANGE STATUS REPORT 


PARTS & INSTALLATION 


| CHANGE | SALES ences. | parts | mockup | BELL SHIR (NO'S 
| Fr ORDER NAME OF CHANGE #5/3 | MATERIAL COMPL.| COMPLETE | INSTALLATION 3% 2 
= | Sic [ove ve lactua| ove factual] | 
(5) [ (6) | (7) | (6) | (3) | | (Ai) |(12) | (13) | (17) 
733-8M |1P2001 _| Nose¢Compressor Fuse Inst. 560 |605 |690 | 9-11 | 9-16 | 9-16 | 9-23 | 18 | 3 
T910-2M |1P1862 | Oxygen Bottle Relocation 490 [540 |685] 9-1 [9-2 [9-3 | 9-3 [9-10] 9-11 6 | 2 fea 
1967-M_|A-97|1P2004 | Turret Angle Revisions 605 |660| 730 /9-25 | 9-25/9-29/9-28 [10-7 | 10-6 [10-8 /10-9/605| 40 8 
1010-M { Voltage Regulator Revision 1690] 110-15 |10-15 [10-25] 1-9 220| 20 
ELIVERED TO ARMY 
DATE OF DELIVERY TO ARMY 
CHANGE NOT REQUIRED ARMY SERIAL NO'S 
N KITS DELIVERED TO LINE © 
KITS INSTALLED IN SERVICE DEPT. E DUE IN FINAL ASS'Y 


[I SERVICE EFFECTIVE POINT 


Md KITS INSTALLED IN FINAL ASSEMBLY 


ZI] MANUFACTURING EFFECTIVE POINT 


MODIFICATION RESPONSIBILITY; PARTS 


kK PRODUCTION RESPONSIBILITY; PARTS 


Bell, Aircraft Corporation's modification change status report enables the Modification Change Division to check immediately the progress of 


riveting, welding, brazing, soldering, 
and a new resin-bonding process that is 
said to possess promising possibilities. 
Transactions of the A.S.M.E., January, 
1945, pages 1-21, 25 illus. 


On-the-line Mods Speed B-29. 
Herbert Chase. This article describes 
how modification work is carried out 
at the Marietta plant of the Bell Air- 
craft Corporation. Information is 
given about procedures that have 
made possible the avoidance of delays 
and waste resulting from the conven- 
tional method of standardized fabrica- 
tion and completion of bombers, fol- 
lowed by alterations to suit battle needs. 
Charts show the organization of the 
production department and the pro- 
duction-modification setup. The modi- 
fication-change status report, which is 
issued daily, is also shown. Wings, 
May, 1945, pages 1537-1541, 10 
illus. 


Propellers 


Reverse-Thrust Propellers as Land- 
ing Brakes. Jack H. Sheets and 
Gordon W. MacKinney. It is noted 
that, with the development of aircraft 
of high gross weight, the problem of 
providing sufficient braking capacity for 
landplanes has become acute. Revers- 
ing the thrust of the controllable-pitch 
propeller as a means of reducing the 
landing run is discussed. Consideration 
is given to the magnitude of the reverse 
thrusts which can be obtained with nega- 
tive blade angles under different typical 
conditions. Landing tests with reverse 
thrust are described. Other sections of 
the article discuss the stresses in the 
blades and hub structure of propellers 
used for reverse-thrust operation, the 
additional equipment required to pro- 
vide reverse-thrust deceleration, and the 
advantages of using reverse thrust. 
SAE Journal, May, 1945, pages 257 
263, 6 illus. 


alterations on bombers. 


optimum height of flight are derived in 
two cases: (a) constant velocity of 
flight, (b) constant mass of the outflow- 
ing gases. It is noted that the calcula- 
tions refer to the case of adiabatic flow 
in the nozzle but may be applied easily 
to the case of any polytropic flow. The 
considerations are repeated in the same 
order for jet propulsion. The formulas 
are derived under the simplifying as- 
sumption that the difference in pres- 
sures in the wake behind the bomb in 
flight—in which the pressure is smaller 
than in the free air—and in the free air 
may be disregarded, since it is assumed 
that at the mouth of the nozzle the 
pressure equals the pressure in the free 
air. Journal of Applied Physics, May, 
1945, pages 275-279. 

Frictionless Flow in a Rocket Motor. 
J. J. Pesqueira. A brief article gives 
formulas for computing the frictionless 


Reaction Propulsion 


Optimum Height of Flight of 
Winged Rocket- or Jet-Bomb. Zbig- 
niew L. Krzywoblocki. Formulas are 
presented for calculating in an ele- 
mentary way the optimum height of 
horizontal flight of the winged rocket 
bomb and the winged jet bomb. First, 
the principles of rocket propulsion 
are given, i.e., the momentary coeffi- 
cient of external efficiency, which 
represents the part of the total energy 
of the propulsive material imparted to 
the rocket; the mass of the rocket after 
a certain time; the actual acceleration 
and the average acceleration of the 
rocket; and the average coefficient of 
external efficiency over a certain period 
of time. Next, the horizontal flight of a 
rocket in atmosphere at a certain height 
is considered and the formulas for the 
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Photograph Courtesy Curtiss-Wright Corporation 
Typical data from landing run with reverse-thrust propellers. 
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Official U. S. Marine Corps Photo 


* 


On U. S. 4-engine bomBers: Boeing B-29 
Superfortress and B-17 Fortress; Consoli- 


dated B-24 Liberator and others to come 


eee 


on transports such as Curtiss C-46 Com- 
mando..... Hayes Wheels and Expander 


Tube Brakes are standard. 


or 


This Marine Corps ob- 
servation plane -- a Con- 
solidated Vultee Stinson 
L-5 equipped with Hayes 
Wheels and Expander 
Tube Brakes -- was first 
to land on Iwo Jima, on 
the captured Motoyama 
airfield. 

Hayes Industries is 
proud to provide “the 
war bird’s feet” on thou- 
sands of military and 
naval aircraft... meeting 
all loads and landing 
speeds, ranging from 
bombers to fighters, from 
transports to trainers, 
and on all navy flying 
boats (beaching wheels 
and brakes). 


Western Representative: Airsupply Co., 5959 W. 3rd St., Los Angeles 36, Calif. 


HAYES INDUSTRIES, INC. 


Home Office: JACKSON, MICHIGAN, U.S. A. 
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fow of propellent gases through a 
rocket engine. It describes and illus- 
trates the fundamental principles of 
the rocket engine and gives equations 
for computing the axial distribution of 
pressures and of velocities, as well as 
weight of the flow, the reaction forces, 
and the discharge through an orifice. 
Journal of the American Rocket Society, 
March, 1945, pages 8-10, 5 illus. 

Jet Lightplanes? Major Charles 
M. Fischer. The feasibility and ad- 
vantages of jet engines for light planes 
are indicated. Discussing the greater 
altitude, speed, and smoothness which 
jet engines can impart to personal planes, 
the writer notes that refinements in 
fuel-combustion, as well as specially 
designed aircraft, will have to be de- 
veloped to make possible the adaptation 
of jet propulsion for light planes. 
Specifications are given for,a light plane 
that could accommodate a jet engine. 
Flying, June, 1945, pages 31, 120, 123, 1 
illus. 

Analysis of V-2 Performance. Aldo 
Vieira Da Rosa. An officer of the 
Brazilian Air Force discusses various 
aspects of the performance of rocket- 
powered bombs for purposes other 
than the war uses for which the de- 
vice was designed. He assumes that 
the V-2 is to be used as a meteoro- 
logic rocket making a vertical ascent 
and presents mathematical formulas for 
computing its performance on the basis 
of the limited information available. 
Formulas are worked out for the veloc- 
ity and altitude of the rocket at any 
given time during its powered flight and 
for the altitude at the end of the com- 
bustion time. A computation is given 
for the combustion time to reach maxi- 
mum altitude under power and for the 
additional height gained after the en- 
gine has stopped. The figures given 
first are based on disregarding the re- 
sistance of the atmosphere at low alti- 
tudes, but the latter part of the article 
takes into consideration the numerous 
factors that result from the retarding 
action of the air. These include the 
velocity of the movement, the density 
of the air, the area and shape of the 
cross section of the rocket, its mass, and 
the variation of the acceleration of 
gravity as altitude increases. Other 
factors discussed are the fuels used and 
design changes necessary to assure ac- 
curate flight at extremely high altitudes. 
Aero Digest, May 1, 1945, pages 98, 100, 
145, 146, 149, 150, 3 illus. 


_A Vocabulary for Jet Propulsion. 
G. Edward Pendray. In this first in- 
stallment of a continued article, refer- 
ence is made to the need for an orderly 
vocabulary for the age of jet propulsion. 
A definition is suggested for “‘jet pro- 
pulsion.”” Reaction motors and engines, 
rockets, jet planes, and jet gliders are 
classified. Journal of the American 
Rocket Society, March, 1945, pages 12, 
13. 


Reconversion 
Stratoliners Pass the “T’’ Tests. 


Howard K. Morgan. A description is 
given of how five of T.WA.’s 
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The rotor head of the Kellett Aircraft Corporation's XR-8 helicopter, showing the two inter- 
meshing rotor systems with synchronized sets of three blades on each rotor. This design elimi- 
nates the necessity for a tail rotor to counteract torque. 


Boeing 307 transport planes were 
modernized after being returned from 
war service. It is explained that, as the 
result of many changes, these four- 
engined transports now carry pay loads 
in excess of 9,000 lbs., including 38 
passengers, and fly transcontinental 
schedules of around 14!/, hours. 

How these transport planes were 
tested under the new ‘‘T”’ category 
Civil Air Regulations is described. Air 
Transport, May, 1945, pages 22-27, 9 
illus. 


Research 


Centralized Vs. Decentralized Air- 
craft Research Organizations. Part 
V. K.R.Jackman. Fifth article in a 
series analyzing the meanings, values, 
and problems of research as they relate 
to the aircraft industry. In this in- 
stallment the writer continues his dis- 
cussion of prewar and postwar avia- 
tion laboratory organizations, com- 
paring the advantages and disad- 
vantages of a “concentrated”’ form of 
organization with those of a “‘separate- 
function” type of unit. He also con- 
siders the work of specific governmental 
and industrial research organizations, 
citing the value of their cooperation to 
aircraft firms. The current trend of the 
laboratories within the aircraft com- 
panies is shown to be toward decentrali- 
zation, while the tendency of Govern- 
ment-agency laboratories is to adhere to 
centralization. Three organizational 
charts demonstrate decentralization of 
research as typified by Consolidated 
Vultee Aircraft Corporation’s plan; cen- 
tralized organization, as typified by the 
National Bureau of Standards labora- 
tories; and a suggested plan by which 
aircraft test and research facilities might 
feasibly be centralized to promote post- 


war efficiency and economy. Aviation, 
May, 1945, pages 145-149, 250, 252, 4 
illus. 


Rotating Wing Aircraft 


Principles of Rotary Wing Aircraft. 
Part II. Alexander Klemin. The 
second part of this serial article gives a 
somewhat more advanced treatment 
of some of the errors and omissions in 
the calculations of data on helicopter 
specifications and performance. The 
writer continues a discussion of the air- 
flow through the rotor disc, comparing 
the induced power losses on the as- 
sumption of uniform and triangular in- 
duced velocity distribution, and apply- 
ing the necessary equations. Proceed- 
ing to an investigation of the question of 
how uniform flow through the dise can 
be obtained, he states the principles that 
derive from the vortex theory and de- 
duces expressions for thrust and torque 
coefficients. Other methods for pro- 
ducing uniform flow through the rotor 
disc are demonstrated, with calcula- 
tions for finding the required blade angle 
and flow and load distribution. Three 
conclusions are reached tentatively with 
regard to the twist and taper of a blade 
and the effect on stalling possibilities. 
Mathematical calculations are given for 
the radial flow of air around the edges of 
the blade. The text of the current in- 
stallment ends with a discussion of the 
errors arising from an assumption that 
the profile drag coefficient is con- 
stant. 

An entire page is given to the step- 
by-step solution of five examples in- 
volved in the design of a rotor and to 
the statement of ten problems to be 
worked out by the reader. Aero Di- 
gest, May 1, 1945, pages 77-80, 152, 
154, 4 illus, 
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AiResearch is manufacturing supercharger Intercooler units for the — 
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over a million combat hours, all trouble-free insofar as AiResearch Inter- sider 
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Stress Analysis 


Note on Aircraft Structural Failures 
Squadron- 
Leader J. G. M. Pardoe. Reference is 
made to a paper by W. Tye in which 
aircraft design factors and strength 
requirements were discussed from the 
aspects of V-g records and structural 
variation. It is noted that the V-g rec- 
ords with very few exceptions were ob- 
tained from aircraft that had not failed 
structurally. It is stated that much can 


> be learned about the subject through a 


study of the reasons for, and nature of, 
failures that have occurred, and that the 
conclusions drawn may be less pessimis- 
tic than those of Mr. Tye. A brief 
analysis of structural failures and fac- 
tors of safety leads to the following con- 
clusions: (a) The structural failure 
rates for most types of aircraft, at 
strength factors now in use, depend more 
on the flying characteristics of the air- 
craft than on even a quite large varia- 
tion of the structural strength. (b) 
Before it is possible to prophesy struc- 
tural failure rates, considerable improve- 
ment will have to be effected in the 
characteristics likely to cause loss of 
control and in the behavior of aircraft 
after control has been lost. This con- 
clusion may not apply to large com- 
mercial aircraft in which there are 
special safeguards to prevent loss of 
control. (c) To avoid both failure and 
inefficiency, it seems desirable to con- 
sider an aircraft’s probable individual 
characteristics. The Journal of The 
Royal Aeronautical Society, April, 1945, 
pages 214~217. 

New Method of Calculating Natural 
Modes of Coupled Bending-Torsion 
Vibration of Beams. N.O. Myklestad. 
The writer presents an extension of 
his previously described new method 
of calculating natural modes of un- 
coupled bending vibration of beams 
to take care of coupled bending-torsion 
vibrations as well. It is noted that 
this latter problem has lately taken on 
considerable importance as a means of 
interpreting ground-vibration tests on 
airplane wings, which may be consid- 
ered as a symmetric beam with free 
ends. The method also makes it pos- 
sible to consider the entire airplane as 
an elastic body both in symmetric and 
in antisymmetric vibration, and to find 
the effective inertia of an airplane pro- 
peller in determining the torsional vi- 
bration characteristics of the engine. It 
may be readily applied to the vibration 
of turbine blades and propellers in gen- 
eral, when the centrifugal force is taken 
into consideration. The method posses- 
ses the advantage that the computations 
may be performed by inexperienced 
calculators as only the routine comple- 
tion of a tabular form is required. 
Transactions of the A.S.M.E., January, 
1945, pages 61-67, 6 illus. 

Perforated Tension Joints. I. G. 
Bowen. The writer summarizes some 
of the existing data on the strength 
and stiffness of tension joints with 
perforations and gives the results of 
recent tests which illustrate certain 


outstanding features of members 
tested to destruction. The test data 
supplied are of value in the design of 
riveted joints and in the design of lugs 
where the application of load is made 
through a pin in a circular hole. 
Aircraft Engineering, April, 1945, 
pages 115-117, 121, 13 illus. 

Shear and Tension Loads on Coun- 
tersunk Bolts and Screws. T. Rieben. 
This is a report on a test program car- 
ried out by the Boeing Aircraft Com- 
pany to determine the allowable 
shear and tension loads for bolts and 
screws, and the allowable tension 
loads for nuts. The results are pre- 
sented in tabular form. The various 
types of failures occurring in counter- 
sunk bolts and screws are analyzed. 
Product Engineering, May, 1945, pages 
308-313, 6 illus. 

The Structural Efficiency of Wing 
Covers. A. F. Donovan, Martin Go- 
land, and J. N. Goodier. In this paper 
the writers seek to establish rational 
criteria for evaluating the structural 
efficiencies of sheet-stiffener combina- 
tions and alternative constructions used 
for wing and other surfaces, and to deter- 
mine the suitability of the available ma- 
terials for panels of various proportions. 
The efficiency criteria require the deter- 
mination of the ideal construction for 
such panels and this is carried out. It 
is found that the primary requirement of 
the “best” material for the ideal design 
is a high strength-weight ratio (yield 
stress-density). A diagram is given to 
determine readily the weights of panels 
of ideal design made of various materials, 
all to carry the same load. Journal of 
Applied Mechanics, March, 1945, pages 
A-8-A-12, 5 illus. 

Stressed-Skin Wings in Pure Tor- 
sion. H. M. J. Kittelsen. Simple 
solutions are given for determining 
the relative distribution of the torque 
between the skin tubes and the spars 
for conditions other than those in 
which the wing section and the ap- 
plied torque are constant. The 
method, while neglecting shear strains 
of the spars and differential bending in 
the span-chord plane of the wing, and 
further assuming all the Batho shear 
stresses to be resisted by the skin cover- 
ing, gives solutions for the general case 
of varying section and torque distribu- 
tion with a fair degree of accuracy. 
Aircraft Engineering,.April, 1945, pages 
94-100, 3 illus. 

On Fatigue Failure Under Triaxial 
Static and Fluctuating Stresses and a 
Statistical Explanation of Size Effect. 
F. H. Fowler, Jr. The purpose of this 
paper is to develop a method for es- 
tablishing a criterion of safe fatigue 
characteristics of manufactured units, 
such as aircraft propellers or other de- 
vices. In addition, a statistical theory 
of fatigue is indicated. Provision can 
be made for a study of combined stresses, 
static and vibratory stresses, and varia- 
tions in amplitude. Explanations are 
given of scale effect and stress-gradient 
effect. The writer emphasizes the de- 


101 


sirability of deciding whether to use 
large enough specimens in testing for 
endurance limit to avoid the possibility 
of failures or to evaluate the probability 
that a failure will occur. He also pro- 
vides an index that can be used, if not 
quantitatively, at least qualitatively, 
in corresponding stress-distribution data 
and material data in determining the 
severity of the stresses at any point. 
Transactions of the A.S.M.E., April, 
1945, pages 213-216, 2 illus. 


Bending of Curved Thin Tubes. 
Leon Beskin. It is noted that the 
stress distribution in curved tubes, 
under the action of applied couples 
acting either in the plane of curvature 
of the tube or perpendicular to that 
plane, greatly differs from the con- 
ventional beam distribution, especially 
in the case of tubes with thin walls and 
a great curvature of the-centerline. For 
that reason, curved tubes with thin 
walls are much more flexible under ap- 
plied couples than the corresponding 
straight tubes. The stress distribution 
in curved tubes and its influence on the 
rigidity are examined in the case where 
the ratio of the radius of the centerline 
to the radius of the tube is great. It is 
also shown that, when this ratio is small, 
the results relative to rigidity remain 
fairly accurate, while the results rela- 
tive to stress distribution are incorrect 
and require a more complete analysis. 
Journal of Applied Mechanics, March, 
1945, pages A-1—A-7, 5 illus. 


Superchargers 


Neuere Erfahrungen an Ueber- 
druck-Axialgeblaesen (More Recent 
Experiences with High-Pressure Axial 
Blowers). B. Eckert. The writer dis- 
cusses the far-reaching progress that 
has been made in the development of 
high-pressure axial blowers as a re- 
sult of systematic research work. 
While the efficiency of these blowers is 
already very high, the aim of the in- 
vestigator is to improve them still fur- 
ther. Multistage arrangements are used 
for the higher pressures. It is essential 
that all individual blower parts that are 
under the total effect of flow be carefully 
designed. This article presents the more 
recent results and experiences in con- 
nection with these design factors. Zeit- 
schrift des Vereines Deutscher Ingenieure 
(V.DJ.), September 16, 1944, pages 516— 
520, 11 illus. 


Testing Equipment 


Temperature Measurements in 
High-Velocity Air Streams. H. C. 
Hottel and A. Kalitinsky. It is ex- 


plained that, when a stream of air is 
partially stopped by an inserted tem- 
perature probe, the temperature in- 
crease attributable to the conversion 
of kinetic energy affects the reading of 
the probe. The fraction of the total 
kinetic temperature rise which is 
registered by the probe, i.e., the so- 
called ‘‘recovery factor’’ of the probe, is 
a function of a number of variables. 
Tests dealing with tue effect of probe 
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A MODERN 
INDUSTRIAL MIRACLE 


**THREE hundred Superfortresses 
bomb Japan’s mainland.’ 

“Who would have believed, just 
after Pearl Harbor, that such punish- 
ment could have been meted out in 
less than three years’ time? 

Yet it was only a few days after 
Japan’s sneak attack that Bell Aircraft 
was notified by the Army Air Forces 
that the company had been selected 
to be a major builder of these giant, 
Boeing-designed B-29’s in a plant to 
be constructed near Atlanta. 

“The construction story of this 
giant aircraft factory, and its produc- 
tion achievements, form one of the in- 
dustrial miracles of the war. In eight 
months after taking occupation of the 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL,..EAST 


BY WILLIAM B. ZIFF 


On the tenth anniversary of the founding of Bell Aircraft 
Corporation, the publisher of “Flying” tells of the pro- 
duction record at the Bell Bomber Plant, at Marietta, Ga. 


plant, in early 1943, the first two Bell 
were towed out for the test 
flights. 

* How large is this plant? Well, im- 
agine, if you can, nearly two Empire 
State Buildings laid end to end in- 
side the main building. Under its roof 
there would be room for twenty of 
the world’s largest battleships with 
enough vacant space for sixty-nine 
submarines and twenty-four PT boats. 

“The B-29 production records be- 
ing set up by the Bell Bomber Plant 
are naturally a military secret. But it 
can be said that production is on 
schedule and that the schedules have 
been substantially increased. 


And the mass attacks being made 


COAST, INC. 


PACEMAKER OF AVIATION PROGRESS 


© Bell Aircraft Corporation 


daily by these giant battleships of the 
skies are conclusive evidence of the 
teamwork that exists between Bell 
management and the thousands of 
Bell employees and the men of the 
U.S. Army Air Forces. 


“The record of the company is clear | 


on the eve of its tenth anniversary. Bell 
has pioneered in many aircraft develop- 
ments which have contributed seecie 
to the war—P-39 ‘cannon on wings’, 
the first American jet propelled air- 
slane, the P-63 Kingcobra, the Bell 
eerdarelly and the operation and 
management of this great factory which 
is the South’s industrial miracle of this 
generation. 

“In the coming decade, look to the 
Bell Aircraft Corporation to continue 
to be the pacemaker of aviation pro- 


NIAGARA FRONTIER DIVISION 
Buffalo and Niagara Falls, N. Y. 


Airacobra ( P-39) and Kingcobra ( P-63 )— Fighters 
Airacomet — America’s First Jet Propelled Plane 


The Bell Helicopter 


ORDNANCE DIVISION 
Burlington, Vt. 


Flexible Gun Mounts and other ordnance materials 


GEORGIA DIVISION 
Marietta, Ga. 
Bell built B-29 Superfortress 
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Illustration Courtesy Westinghouse Electric Corporation 


Magnetic strain gages measuring the twist of an airplane propeller shaft. 


shape and air velocity on this recovery 
factor, and with the influence of radia- 
tion on the accuracy of the measure- 
ments, are reported. It was found that 
bare-wire probes gave recovery factors 
of approximately 0.65 in transverse flow 
and in axial flow approached 0.87 as the 
air velocity increased. This was in good 
agreement with theoretic predictions 
for flow over flat plates. With a spheri- 
cal enlargement at the thermocouple 
junction, recovery approached 0.75. 
Recovery of twisted-wire couples varied 
from 0.72 to 0.88. A reduced-scale 
model of the Franz probe was found 
unsatisfactory after extensive study. 
Twosimpler probes were developed, hav- 
ing high recovery (above 0.98 as veloc- 
ity approaches sonic) and satisfactory 
insensitivity to yaw and radiation errors. 
Journal of Applied Mechanics, March, 
1945, pages A-25—A-32, 12 illus. 


Measurement of Torque Trans- 
mitted by Rotating Shafts. B. F. 
Langer. Various torque-measuring 
devices are described briefly and a de- 
tailed description is given of the re- 
cently developed ‘‘magnetic-coupled” 
torquemeter. This new device oper- 
ates on a rotating shaft without 
brushes or slip rings and is particu- 
larly applicable where high speeds and 
severe operating conditions are en- 
countered. One of the applications 
of such devices in aeronautical engi- 
neering is the measurement of the 
twist occurring in airplane propeller 
shafts. The device has been incor- 
porated in apparatus used on the test 
floor. Journal of Applied Mechanics, 
March, 1945, pages A-39-A-42, 8 
illus. 


Tools and Equipment 


Surface Measurement. An article 
on the design principles, construction, 
and operation of an instrument for 
measuring the quality of surface finish. 


Introduced by David Brown and Sons, 
Ltd., the instrument is known as the 
Topograph. It operates on a simple 
pneumatic principle, giving a pen-record 
of the profile of the surface along a se- 
lected straight track. The Topograph 
is said to be easily adjustable to any 
class of surface‘normally encountered in 
the engineering workshop, and the sur- 
face of any object that can be placed on 
the table of the machine can be tested 
providing that the weight of the com- 
ponent does not exceed 100 lbs., the sur- 
face to be tested is not more than 18 in. 
above the underside of the component, 
and the region to be tested is not more 
than 6 in. (measured horizontally) from 
the component’s nearest point to the 
column. Aircraft Production, May, 
1945, page 219, 2 illus. 


Tools and General Stores Handling 
System at Willow Run Plant. Frank- 
lin M. Reck. Detailing the functions 
of the Tool Stock and General Stores 
Department, this article tells how 
tools and miscellaneous equipment are 
handled at the Willow Run bomber 
plant. It reviews the procedures and 
methods by which tools are stored, 
requisitioned, issued, salvaged, and 
disposed of when they are no longer 
useful, etc.; describes the forms by 
which records are kept of tool stocks 
and the whereabouts of each tool; ex- 
plains how tool losses are minimized, 
while the efficiency and availability of 
each tool are kept at a maximum. 
Among the equipment for which the 
Tool Stocks and General Stores Depart- 
ment is noted to be responsible are hand 
tools, cutting and forming tools, per- 
sonal safety equipment, machine repair 
parts, furniture, and office supplies. An 
organization chart of Willow Run’s tool- 
stock cribs division, showing how tools 
and some miscellaneous items are han- 
dled, is included with the illustrations. 
Aero Digest, May 1, 1945, pages 118, 
120, 122, 124, 253, 6 illus. 
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Electron Tamer. Herbert Chase. 
Particularsare given about several elec- 
trical and electronic devices that have 
expedited the production, adjustment, 
and inspection of spark plugs at the 
plant of the Aero Spark Plug Com- 
pany, Ine. One of these is a machine 
that sets four spark plug gaps in each 
of 2,500 plugs per 8-hour day. An- 
other is a machine for gaging semi- 
automatically eight of the dimensions 
of a spark plug. Wings, May, 1945, 
pages 1542-1545, 8 illus. 

The Importance of Attention to Jig 
Details. H. Moore. It is noted that 
while the design of drill jigs permtis 
the adoption of a wide range of new 
ideas, most of the common accessories, 
such as clamps, screws, pins, and bush- 
ings, have remained unaltered for years. 
Some objectionable features of drill-jig 
accessories are pointed out and means 
of overcoming these are suggested. 
Aircraft Engineering, April, 1945, page 
122. 


Training 


Post-War Plans for Cooperation 
Between Engineering Schools and the 
Aircraft Industry. A. 8S. Levens. 
Particulars are given about a survey 
that was conducted to learn what post- 
war plans for cooperation with engi- 
neering schools were being developed 
by the aircraft industry. A one-page 
questionnaire was mailed to 64 com- 
panies. Replies were received from 25. 
The questions asked and the information 
gathered from a study of the replies are 
listed. Interesting comments received 
from several of the companies are 
published. The Journal of Engineer- 
ing Education, April, 1945, pages 450- 
453. 

New Link Trainer Has Improve- 
ments. A brief article reports the 
development of an advanced model of 
Link instrument-flying trainer incor- 
porating a new air-loaded control 
system, trim-tab controls, engine in- 
struments and their controls, and built- 
in longitudinal, lateral, and directional 
stability. Added features include power 
effect on longitudinal stability, a re- 
designed air-speed system that enables 
pilots to practice climbs and descents 
exactly as performed in the airplane, 
and a propeller-pitch control that not 
only changes the tachometer indication 
but has the correct effect on the whole 
trainer. Aviation News, May 21, 1945, 
page 30, 1 illus. 

Pilots of To-Morrow. This article 
is concerned with the Pilots’ Grading 
Course, a selective system by which 
the Royal Air Force ascertains whether 
cadets for pilot-training are equipped 
to proceed with the full course of in- 
struction. This Pilots’ Grading Course 
consists of 11!/, hours of flying training 
followed by a final test. Information 
about the school where the course is 
given, the instructors who conduct the 
training, and the syllabus are included 
in the article. Emphasis is placed upon 
the fact that present-day conditions 
enable much more stringent systems of 
selecting cadets for R.A.F. pilot training 
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than was possible during the past few 
years. The Aeroplane, April 13, 1945, 
pages 438, 439, 2 illus. 


Weight Control 


Value of Weight Saving in Air 
Liners. Major F. M. Green. Refer- 
ence is made to an article in an Ameri- 
can journal in which it was suggested 
that the value of 1 lb. of weight 
saved in an air liner is equal to its weight 
in gold, which at present values is about 
£150. The assumptions by which this 
value was obtained were that an air 
liner during its useful life would travel 
4,000,000 miles, carrying an average of 
60 per cent of its full load at five cents 
per mile per passenger of 200 lbs. weight. 


AERONAUTICAL 


ENGINEERING 


The total revenue would then be $600 
per lb., which is $37.50 per oz., or near 
enough to the present price of gold. It 
is noted that this calculation is toosimple 
because many vant factors that re- 
duce the figure to a more reasonable 
value are ign The writer’s more 


complete method of calculating the 
figure, whic! resented, reduces it to 


£16 10s. T/ 
Aeronautical So 
218-220. 


Journal of The Royal 
ety, April, 1945, pages 


Welding 


The Welding of Non-Ferrous 
Metals. E. G. West. Gas-welding 
processes are further summarized in 


this continuatior 


a Lamb Electric motor because: 


application. 


. better performance. 


compact design... low weight 


wit LAMB ELECTRIC MOTOR 


Your new product can be given these important advantages by using 
1. Every motor is designed to meet the requirements of a particular 


2. Long experience has taught us where and how much motor weight can 
be reduced without interfering with essential electrical characteristics. 


3. As a result of this experience, frequently product design suggestions 
can be made which reduce product weight . . 


In order to realize the full benefits of special application, be sure to 
consider the motor in the early stages of product development. 


THE LAMB ELECTRIC COMPANY * 


- improve compactness 


KENT, OHIO 


Electric 


SPECIAL APPLICATION MOTORS 


FRACTIONAL HORSEPOWER 


REVIEW 


of an article on weld- 
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ing procedures as applied to the 
various nonferrous metals and alloys, 
The technique required for the prepara- 
tion of the edges of different materials 
and the manipulation of the blowpipe is 
discussed. Particulars are given about 
the three recognized methods of gas 
welding, known as “‘leftwards,”’ “‘right- 
wards,’ and “‘vertically upwards,” 
terms refer to the direction in which the 
flame is moved along the seam. Sheet 
MetalIndustries, May, 1945, pages 871- 
874, 13 illus. 

Effect of Bead Contour on Fatigue 
Life of Arc Welds. George W. Har vey 
and Harry Campbell. An investiga- 
tion was conducted to determine the 
cause of fatigue failures occurring in 
some large flat areas of the outlet sec- 
tions of stainless-steel aircraft exhaust 
manifolds. It was found that weld 
beads having an abrupt change of 
section or sharp radius at the foot of 
the bead had low fatigue life. An 
increase in fatigue life was obtained 
when the beads were rewelded by the 
atomic hydrogen process, which pro- 
duced a more gradual slope of the weld 
bead. Product Engineering, May, 
1945, pages 306, 307, 4 illus. 

Determination by Statistical Analy- 
sis of Process Minimums for Spot 
Welding. Harold Robinson. A de- 
scription is given of a statistical pro- 
cedure that is designed to account for 
the inherent variability of a process, 
such as spot welding, in establishing 
process minimums. It is stated that 
the use of this method provides a mini- 
mum and measurable risk against the 
possibility of the process falling below 
specification quality. Information is 
given regarding certain requirements 
that must be met in order to use the 
procedure outlined. An appendix con- 
tains a simplified review of the nature of 
the statistical methods as applied to the 
subject of the discussion. The Welding 
Journal, May, 1945, pages 455-461, 7 
illus. 

Welding Aluminum and Aluminum 
Alloys. A. J. T. Eyles. Proper pro- 
cedure for the welding of aluminum 
and its alloys is outlined. It is noted 
that the apparatus required for the 
fusion welding of aluminum alloys is the 
same as that used for welding most 
other metals. Sections of the article 
discuss the type of flame needed, weld- 
ing rods, fluxes and fluxing, preparation 
for welding, and the welding of various 
types of joints. Special welding tech- 
niques are described and the use of the 
electric arc for welding aluminum alloys 
is discussed. Sheet Metal Industries, 
May, 1945, pages 875-880, 9 illus. 

Welded Airscrew Hubs. Prepared 
by the Chief Metallurgist of Rotol, 
Ltd., this is a survey of the flash-butt 
welding process of producing hubs for 
Rotol propellers. It contains informa- 
tion about the savings in time and 
material which have resulted from the 
new technique, the materials and equip- 
ment used, and the procedures followed. 
Factors necessary for a good flash-butt 
weld are summarized, as are the five 
essential variables in the process. In 
reporting the procedures followed, at- 
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Critically needed supplies, replacements, personnel 
and mail have been carried to the most distant bases 


of operation in less than 72 hours by PB2Y Coronado, 


PBM Mariner and the PB2M Mars flying boats. 
The stiff schedules operated by the NATS on the world’s 


longest overwater routes have demonstrated the 


dependability of such exclusive Curtiss features as 
Automatic Synchronization, Reverse Thrust and 


erosion resistant Hollow Steel Blades. 
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Going civilian... 


Gone are the guards, the “stop” signs, the uniforms, the deep drone of service ships. 
Gate and hangars are open. Little planes out on the line wear bright colors, others are 
inside for recovering, paint, engine overhaul .. . Flying is going civilian again! . . . And 
Air Associates is going with it. 

Today, with eighteen years experience distributing standard supplies and equipment, 
with warborn knowledge and facilities for the manufacture of specialty components of our 
own design and engineering . . . Air Associates offers the industry’s largest stockroom to 
meet the needs of private, commercial and military aviation . . . Four strategically located 
offices and warehouses, efficiently staffed and adequately stocked with thousands of items, 


stand ready to give you prompt attention at proper prices! 


Ar ASSOCIATES, 


rETERBORO, N. J.... BRANCHES: CHICAGO, DALLAS, LOS ANGELES... 
ENGINEERS AND MANUFACTURERS OF AIRCRAFT SPECIALTIES 
SUPPLIERS OF ALL TYPES OF MATERIALS TO THE INDUSTRY SINCE 1927 
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tention is called to the operations of 
flashing-off and upsetting, current cut- 
off, postweld-treatment, and inspection 
control. Aircraft Production, May, 
1945, pages 210-215, 21 illus. 

Aluminum Welding by Multi-Arc. 
C. W. Steward. Attention is called 
to the difference between steel and 
aluminum welding. The characteris- 
tics of an ideal process for welding 
aluminum are listed. Mention is made 
of difficulties encountered with gas 
welding, metallic and carbon are weld- 
ing, and Heliare welding as applied to 
aluminum. A recently invented arc- 
welding process, which has been given 
the name of Multi-are because it in- 
volves the use of multiple ares, is de- 
scribed. It is stated that this process 
results in some new principles that make 
possible the welding of some alloys pre- 
viously considered unweldable, elimi- 
nates most of the objectionable features 
of existing processes, and makes possible 
the welding of aluminum and other non- 
ferrous alloys after very little experience. 
Aluminum and Magnesium, May, 1945, 
pages 20-22, 29, 34, 8 illus. 


Miscellaneous 


Measurement of Spur Gear Teeth. 
William T. Taylor. The object of this 
article is to present simplified involute 
function spur gear formulas for deter- 
mining the dimensions to the center 
of measuring pins and the dimensions 
over or between the pins. A further 
object is a simple check formula that is 
the basis for a chart by the use of which 
no more than one computation per 60- 
min. range of values is required. A 
table gives involute gear pin-diameter 
constants for pitch circle contact of 
external and internal gears. Other 
tables contain simplified formulas for 
over-pin and between-pin dimensions, 
also for both external and internal gears. 
Eight examples are stated and the an- 
swers are worked out by the use of the 
formulas and of charts. Two of the 
charts are of full-page size, one for be- 
tween-pin measurement of internal spur 
gears and the other for over-pin measure- 
ment of external spur gears based on a 
given pin-diameter constant. Aero Di- 
gest, May 1, 1945, pages 90-94, 96, 150, 
5 illus. 

_ 100th Anniversary Year. The June 
issue of the Scientific American com- 
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memorates the one-hundredth anni- 
versary of the publication. It con- 
tains articles describing the progress 
of various representative industries, 
including the following on subjects con- 
nected with the aeronautical industry: 
“Since Man Took Wings,” by Alexander 
Klemin, pages 327-330, 332, 334, 14 
illus.; ‘Plastics Aloft,’’ pages 341, 342, 
344, 4 illus.; ‘Flying Electronics,” by 
Vin Zeluff, pages 348-350, 5. illus.; 
“Engines of the Air,” pages 351-353, 4 
illus.; “Lubricants for Air Power,” 
pages 354-356, 7 illus.; and ‘Soft Dies 
—Hard Jobs,” pages 357, 358, 360, 4 
illus. Scientific American, June, 
1945. 


Glaetten und Vertafeln Empirischer 
Functionen mittels Differenzen (Rec- 
tification and Tabulation of Empiric 
Functions by Means of Differences). 
L. Collatz and R. Zurmuehl. Occa- 
sionally it becomes necessary to tabu- 
late functions derived from test results 
in such a way that the table shows a 
long row of digits. Conventional 
methods used for this purpose are not 
always satisfactory. Therefore, a sim- 
plified method has been developed ac- 
cording to which the first and second 
differences of the values of the function 
are rectified, which permits an easy 
adaptation to the predetermined course 
of the function even if the curve is com- 
plicated. Another step to narrow the 
argument by means of interpolation 
polynomials may be carried out by the 
continuous addition of differences and 
insertion of special bridge differences. 
The use of a bookkeeping machine is 
recommended by the author for this 
purpose. Zeitschrift des Vereines Deut- 
scher Ingenieure (V.DI.), September 16, 
1944, pages 511-515, 5 illus. 


War Standard for Acme Threads 
Just Published. Paul J. DesJardins. 
It is noted that publication of the new 
American War Standard for Acme 
Threads, B1.5-1945, by the American 
Standards Association marks the cul- 
mination of the efforts of A.\S.A. War 
Committee B1.5 which took up, in turn, 
the proposals of the National Aircraft 
Standards Committee and the National 
Bureau of Standards and developed 
therefrom the present all-purpose stand- 
ard. It is stated that this standard is 
expected to fill the needs of a large cross 
section of industry and is also forming 
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the basis for corresponding standards 
being adopted by the Canadian Stand- 
ards Association and the British Stand- 
ards Institution. The events leading to 
the adoption of the new American War 
Standard are reviewed. Jndustrial 
Standardization, May, 1945, pages 93- 
95, 1 illus. 

Laying Telephone Wire by Air- 
plane. A potential postwar use of the 
airplane is indicated in a report of a 
demonstration showing how communi- 
cation wires can be laid from the air. 
The demonstration was conducted by 
the U.S. Army Signal Corps and the 
Air Technical Service Command in con- 
junction with Bell Laboratories and in- 
volved the paying out of 6 miles of wire 
from a C-47 flying at a speed exceeding 
120 m.p.h. Beginning with the throw- 
ing of a 36-in. parachute carrying one 
end of the wire and a 20-lb. chain to act 
as ballast, the operation was carried out 
over a series of ground stations where 
linesmen recovered the wire and an- 
chored it. At the demonstration the 
wire was let out at a rate of 220 ft. per 
sec. Aero Digest, May 1, 1945, page 133, 
2 illus. 

Noise vs. Nuisance. The annoy- 
ance caused to a community by the 
noise of an airplane is compared with 
that caused by trucks, motorcycles, 
street. cars, and other vehicles. The 
comparison is made as a result of a 
survey conducted by the National 
Bureau of Standards, in which the 
noise levels of the different vehicles 
were scientifically gaged. Equipment 
for and methods of gaging noise 
levels are described. National Aero- 
nautics, May, 1945, pages 16, 17, 6 
illus. 

Paris Aero Show. L. Graham 
Davies. A survey of the exhibits 
shown at the Aeronautical Exhibition 
in Paris sponsored by the French Air 
Ministry journal Aviation Frangaise. 
The purpose of this exhibition was to 
demonstrate some of the developments 
that have taken place in France in the 
field of aviation during the German oc- 
cupation and since the liberation. 
Among the displays remarked are de- 
velopments in combat and transport air- 
craft, engines, engine accessories, jet- 
propelled aircraft, personal airplanes, 
airports, flying boats, and gliders. The 
Aeroplane, April 27, 1945, pages 487— 
489, 12 illus. 
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To facilitate the prompt receipt of copies of the Journal and Review, members and 
subscribers are requested to give the editorial offices 30 days’ notice of any change of 


Notices should be sent directly to the Institute of the Aeronautical Sciences, 1505 RCA 
Building West, 30 Rockefeller Plaza, New York 20, N.Y. 
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DUPLICATING A GERMAN VACUUM TUBE (BRIUyVAS 


Just behind the battlefront, a. telephone system lay dead. 
The retreating enemy, hoping to return, had not blown it up, 
but had taken with them its vacuum tubes. To put it back to 


work, the General ordered 1000 new tubes — spot delivery. 


A sample tube was flown back to the United States and 
brought to Bell Telephone Laboratories. It was of German de- 
sign, different from any American tube in both dimensions and 
characteristics. Could it be duplicated soon? The job looked 
feasible. Within three days, try-out models were on their way to 
Europe. Three weeks later, Western Electric Company had made 
and delivered every tube. They were plugged in; vital com- 


munications sprang to life. 


Vacuum tubes are an old story for Bell Laboratories 
scientists. Back in 1912 they made the first effective high vacuum 
tube. Three years later, they demonstrated the practical possi- 
bilities of tubes by making the first radio talk across the Atlantic, 

pointing the way to radio broadcasting. Since then, they have 
developed and utilized the vacuum tube wherever it promises 

I | 
better telephone communication — there are more than a million 

in your Bell Telephone System. 


Today, Bell Telephone Laboratories is solving many of 
the toughest tube problems faced by the Armed Forces. When 
the war is over, it goes back to its regular job—keeping American 
telephone service the best in the world, 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting for our Armed Forces at 


war, and for continued improv ts and ec ies in telephone service. 
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Army Air Forces 


Publishable Facts about Boeing 
B-29 Superfortress. A 4-page mimeo- 
graphed release contains condensed 
specifications and information about 
the performance, design, construction, 
armament, and equipment of the B-29, 
as well as a brief history of the develop- 
ment of the airplane and its combat 
record to date. The information is 
given in nontechnical language and is 
intended to summarize the publishable 
facts and figures concerning the bomber. 
Air Technical Service Command. 


Floaters Ahoy! This article con- 
tains information about floating air- 
craft-repair units that provide emer- 
gency maintenance for United States 
aircraft in the Pacific. It tells how per- 
sonnel, tools, and spare parts are flown 
from the converted Liberty ships to 
airfields by helicopters to speed main- 
tenance and repairs. Everything neces- 
sary for fourth-echelon maintenance 
work are carried by these floating units. 
While the maintenance personnel are 
members of the Army Air Forces, mer- 
chant seamen under the supervision of 
the Army Transportation Corps sail 
the vessels and the guns are manned by 
Army gunners and Naval Armed Guard 
Service personnel. Air Force, May, 
1945. 


Oxygen Mask Used for Sea Rescue. 
Experiments have been made in 
connection with the use of the A-14 
oxygen mask as a lifesaving device for 
airmen forced down at sea. Combined 
with the new high-pressure oxygen bail- 
out bottle, the mask is put on by a crew 
member before the ‘ditching’ airplane 
strikes water and gives him the neces- 
sary oxygen to prevent drowning while 
effecting his escape from the interior of 
the airplane and until he reaches the 
surface of the water. The crew mem- 
ber, before assuming his “ditching” 
position, dons his oxygen mask and 
straps the bail-out bottle to his leg. 
The bayonet connection on the hose 
from the bottle is plugged into the 
adaptor on the mask and, at the order 
to “brace for impact,’’ he closes the hose 
on the end of the mask and at the same 
time opens the valve on the cylin- 
der. 

Experiments have shown that ad- 
vantages in smooth ditching operation 
result from this new technique. It pre- 
vents strangling caused by rough water, 
enables a crewman to swim through fire 
under water, prevents facial burns and 
breathing fire into the lungs, enables 


Government 
Publications 


the handling of unconscious persons 
under water without risk of drowning, 
and permits successful exit from aircraft 
under water. It is reported that the new 
bail-out bottle is light in weight and 
contains enough pure oxygen under a 
pressure of 1,800 Ibs. per sq.in. for use 
in a period of from 4 to 10 min. Air 
Technical Service Command. 


Dodging Flak. Lt. Henry W. Mar- 
shall. With three types of antiair- 
craft fire described, advice is given 
about the course of evasive action 
which must be followed by airplanes 
to avoid each kind of fire.. The 
three types of antiaircraft fire con- 
sidered are continuously pointed fire, 
predicted concentration, and barrage 
fire. Air Force, May, 1945. 


U.S. Marine Corps 


Marine Corps Aviation in World 
War II: AChronology. Outstanding 
air events in Marine Corps history 
during the first 3 years of war in the 
Pacific are briefed chronologically. The 
outline records events from December 
7, 1941, to December 7, 1944. It also 
includes a comparative summary of the 
status of U.S. Marine aviation in the 
Pacific in December, 1941, and De- 
cember, 1944, reporting the number of 
aviation units, the number of per- 
sonnel, and the number of bases from 
which Marine aircraft were operating 
on both dates. U.S. Marine Corps, 
Historical Division. 


City of New York 


Municipal Airport at Idlewild. In 
an illustrated booklet statistics are 
given about the new municipal air- 
port being built by the City of New 
York. The text, tables, and charts 
contain figures regarding the area of 
the airport, the dimensions and con- 
struction of the runways, buildings, 
and other facilities. There are estimates 
of the amount of traffic to be accom- 
modated by the airport and a list of the 
air lines authorized to serve the city. 
The illustrations include reproductions 
of sketches of the hangars, observation 
baleonies, and highway approaches, as 
well as aerial views of the city showing 
the location of the airport, drawings of 
the runways, photographs of the con- 
struction work, and charts comparing 
La Guardia Airport and Floyd Bennett 
Airport. City of New York, Department 
of Marine and Aviation. 
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Civil Aeronautics 
Administration 


Airplane Airworthiness. This edi- 
tion of Civil Aeronautics Manual 04 
includes all revisions up to July 1, 
1944, and for ease of reference incor- 
porates the Civil Air Regulations Part 
04 in smaller type immediately pre- 
ceding the corresponding section of 
the manual. 

The manual material is not man- 
datory and is intended only to explain 
and to show acceptable methods of com- 
plying with the pertinent requirement. 
Alternative methods of showing com- 
pliance may be used at the option of the 
applicant. The function of the Civil 
Aeronautics Administration is to exam- 
ine such technical data and to conduct 
or witness such inspection and testing 
as may be necessary to demonstrate 
compliance with the regulations. 

After a general discussion of the scope 
of the manual, the types of certification 
involved and definitions of symbols are 
given. The principal sections of the 
manual are Structural Loading Condi- 
tions, Proof of Structure, Detail Design 
and Construction, Equipment, Power- 
plant Installation, Performance, Re- 
quirements for Transport Planes, Mis- 
cellaneous Requirements. Appendixes 
give an interpretation of the data re- 
quired for large airplanes, a sample 
weight-and-balance report, biplane 
wing-lift coefficients, and a simple ap- 
proximate method of obtaining the 
spanwise distribution of lift on wings. 
Civil Aeronautics Manual 04. For sale 
by the Superintendent of Documents, 
Washington, D.C., $0.45. 


CAA Reorganization. An organi- 
zational rearrangement of the Civil 
Aeronautics Administration ‘‘to meet 
the urgent problems of postwar ex- 
pansion in civil aviation activities, 
both domestic and :foreign,’’ was an- 
nounced by T. P. Wright, Administrator 
of Civil Aeronautics. The reorganiza- 
tion, which became effective May 15, 
is designed primarily to prepare the 
C.A.A. for more efficient operation and 
expansion. It further decentralizes the 
activities of the C.A.A., and provides 
for the determination of policies, pro- 
cedures, and standards in Washington 
with administration in the field. The 
object is to put C.A.A. services within 
easy reach of all who want to fly, all 
whose business it is to fly, and all who 
manufacture flying equipment. 

Charles I. Stanton continues as Dep- 
uty Administrator; however, addi- 


110 AERONAUTIC 


tional duties now devolve upon him. 
The principal change lies in the desig- 
nation of Assistant Administrators in 
charge of existing and new services, 
who will have “responsibility for the 
development and promulgation of tech- 
nical and administrative policies, pro- 
grams, and standards governing the 
activities of the C.A.A. in Washington 
and the field, domestic and foreign.” 
Under these Assistant Administrators, 
directors of the various services will 
organize their own activities in accord- 
ance with the new plan. 

On the Administrator’s Personal Staff 
are four Advisory Committees and four 
special assistants reporting directly to 
him. The committees are Non-Sched- 
uled Flying, Commerce-CAA State 
Legislation, Statistical Coordinator, and 
Executive Coordination. The special 
assistants are Edward M. Sturhahn, 
Executive Assistant to the Adminis- 
trator; Personal Flying, John H. 
Geisse; Research, Dean R. Brimhall; 
and State Relations, E. J. Robins. 
Eight branches will operate under each 
Regional Administrator’s direction. 
They are (1) Air Navigation Facilities, 
Plant and Structures; (2) Air Naviga- 
tion Facilities, Communications; (3) 
Air Navigation Facilities, Operations; 
(4) Airports; (5) Business Manage- 
ment; (6) Airman; (7) Aircraft and 
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in most of the regions, so located as to 
be convenient the specific work 
necessary in that locality and to be more 
accessible to the aviation industry in 
transacting its business with the C.A.A. 
Office of Information and Statistics. 

Civil Aeronautics Manual 02, Pro- 
duction Certificates, dated March 15, 
1945, has been prepared primarily as a 
guide for manufacturers producing type- 
certificated art tick s, who are interested 
in qualifying their facilities for a Pro- 
duction Certificate. Any other meth- 
ods or procedures that produce equiva- 
lent results will be equally acceptable 
in lieu of any set forth in this manual. 

This material represents methods 
and procedures followed by the C.A.A. 
for the past several years but heretofore 
contained in several miscellaneous pub- 


lications and instructions to C.A.A. 
personnel. 

This manual has been arranged to 
include the complete text of the Civil 


Air Regulation e 


mediately by the 


neerned, followed im- 
nterpretive material 


(printed in larger type), thereby ob- 
viating the necessity of working with 
more than one volume. For reference 
purposes, this manual will be abbre- 


viated as “CAM 02.” The designation 
“CAR 02” will be used in referring to 
Part 02 of the Civil Air Regulations. 
This edition of Manual 02 contains ma- 
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Inspection Division. 


Copies may be 
procured from the Superintendent of 
Documents, Washington, D.C. 

Engine Cooling and Carburetor 


Heat Rise. This Safety Regulation 
Release reviews the present standards 
specified for civil aircraft, with regard 
to air preheat and engine cooling, which 
were established in 1940 and 1941, noting 
that great progress has been made since 
those gates in aircraft designed to meet 
these and other standards established 
by the military services. The Ad- 
ministration desires to review the suit- 
ability of the standards for civil aircraft 
to determine whether any changes in 
criteria or test procedures may be in 
order, to which end comments are in- 
vited from operators, piloting _per- 
sonnel, manufacturers of airplanes, 
engines and carburetors, and all other 
interested persons and organizations. 

The current standards are discussed, 
indicating some of the principal points 
that apparently warrant consideration 
in a review of these problems. The dis- 
cussion is supplemented by a chart of 
engine-cooling performance and a group 
of questions suggested for specific con- 
sideration. Safety Regulation 
No. 176, April, 1945. 
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Components; and (8) Flight Opera- terial pertaining ft 
These functions of branches are 02.35. The re 
divided into more specific tasks that are 02 are covered 
assigned to divisions, each in charge of and 15. Safet 
There are also district offices 172. Flight Eng 


ing sections of CAR 
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Regulation Release No. 
neering and Factory 


02.2 through 
13, 14, Costs. 


United States and in Europe, 


A Comparison of United States 
and European Air Transport Operating 
A study of the comparative 
costs of air-transport operations in the 
based 


The theoretical side of practical meteorology 


DYNAMIC 
METEOROLOGY 


By J. HOLMBOE, G. FORSYTHE, 
and W. GUSTIN: 


of the Department of Meteorology, University of California 


at Los Angeles 


This unique book—probably the only one that starts with the funda- 
mental principles of physics and develops the tools needed to com- 
prehend atmospheric processes—provides the theoretical background 
so necessary for a thorough understanding of the atmosphere and 
ifs motion 
Helpful Features 
@ Throughout the book, notations and subject matter are adapted exclusively 
to the needs of meteorology. 
Only that material which is considered indi 
in both the synoptic and dynamic fields, is included. 
@ In keeping with its basic approach, it reduces the variables of a mechanical 
system to three fund mass, length and time. 
@ In dealing with themmedynamies a fourth fundamental quality is introduced— 
temperature. 
(1945 


for the meteorologist 


378 Pages 


ON APPRO VAL CO UPON 


Announcement of Reprinting 
R. T. P. Translations 


Some of the British Ministry of Aircraft Produc- 
tion R. T. P. translations, listed regularly in the 
Aeronautical Engineering Review, are now 
available in reprinted form. Individual copies or 
yearly subscriptions may be obtained from the 
Durand Reprinting Committee, c/o Aeronautics 
Department, California Institute of Technology 
Pasadena 4, Calif. At present copies are ob- 
tainable at $0.05 per page. Since the cost is 
figured as a function of the number of sub- 
scriptions received, an additional 23 subscrip- 
tions will allow a reduction to $0.03 per page. 
Yearly subscriptions are computed on a guar- 
anteed maximum of 2,000 pages per year. 
Subscribers entering an order at $0.05 per page 
will receive reprints immediately, plus a credit 
if the lower price is attained. Orders at $0.03 
per page may be submitted but will not be filled 
until sufficient subscriptions have been received 


JOHN WILEY & SONS, Inc. 
440 Fourth Ave., New York 16, N. Y. 


OGY. If I decide to keep the book, I will rem 
return the book postpaid 

Name.. 

Address . . 

City and State 


Employed by 


Please send me on ten days’ approval a copy of Holmboe’s DYNAMIC METI 
it $4.50 plus postage; 


possible 
otherwise 


On page 


to assure this price. 


these orders will be considered void. 


121 of 
R. T. P.’s selected for reprinting because of their 
aeronautical interest. 
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CHAMPION 


SPARK PLUGS INSURE 


DEPENDABLE ELECTRICAL 


ENERGY GY 


Far back in the tail of the mighty Boeing 
B-29 is an Andover Auxiliary Power Unit 
equipped with Champion Spark Plugs, for 
generating electrical energy for the more 
than 140 electric motors which perform a 
great multiplicity of vital functions in this 
ship. On a combat mission this is what the 
power from this engine does: It starts the 
main engines . . . changes the propeller 
pitch .. . raises and lowers the giant dual 
wheels and landing gear . . . opens and 
closes bomb bay doors . . . operates the 
flaps and brakes which slip out of the airfoil 
. . . runs the bomb sights . . . releases the 
bombs... turns the gun turrets . . . com- 
putes the gunner’s sighting ... fires the guns 
... and detects ground units . . . plus pro- 
viding light and heat for the crews .. . and 
power for radio and intercom phones. De- 
pendable ignition is paramount in this small 
but most vital engine. Dependable Cham- 
pion Spark Plugs here, as in hundreds of 
other vital wartime assignments, are adding 
new prestige to their reputation for better 
performance and greater dependability, in 
| every aircraft engine. Champion Spark 
| Plug Company, Toledo 1, Ohio. 


Buy More and More Ee 


War Bonds Until 


the Day of Victory & 


C26—Unshielded 


fiadover Auxiliary Powss in P29. Bolts by Andover 
Fairchild Bagine and Airplane Corporation CHAMPIONS AND FLY WITH CONFIDENCE 
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We built the skill 
of the craftsman 
into the machine! 


JULY, 1945 


Ir every raceway for a Hyatt Roller Bear- 
ing were painstakingly fashioned by expert 
tool makers they could be no more con- 
centric or of more uniform wall thickness 
than obtained by our centerless grinding 
machine production. 

First we externally grind by our im- 
proved arborless grinding method. Then 
the perfect outside periphery thus obtained 
is used as a guide in grinding the inner 
diameter of outer races, the track upon 
which the rollers operate. 

This new principle invented several years 


BEARING RACE 


ORIV/ING 
4 
x GRINDING_— | ~ ROLL 


\WHEEL 
/ | 


UNIFORM WALL-TH/CKNESS 
CHUCKLESS GROUND D. 
CENTERLESS GROUND O.D. 


ago by Hyatt Methods and Equipment 
Engineers we call ‘“‘Chuckless Grinding.” 
Thus into the machine we built the skill of 
the craftsman and precision manufacture 
at a mass production pace was born. 

This is just another example of the many 
exclusive manufacturing processes which 
enable us to build accuracy, longer life and 
more dependable performance into Hyatt 
Roller Bearings for every application. 

* + * 
Hyatt Bearings Division, General Motors 
Corporation, Harrison, New Jersey. 


HYATT ROLLER BEARINGS 
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for the most part on information apply- 
ing to the years prior to 1939. Among 
the subjects investigated are the in- 
tensity of use of aircraft, operating and 
other expenses, and depreciation. The 
figures are given for various air lines 
individually and in combination and 
statistics are tabulated. Reference is 
made to the numerous variables that 
make comparisons difficult. Office of 
Air Transport Information. 

New Part 44 of Civil Air Regula- 
tions. As of July 1 the Civil Aero- 
nautics Board adopted a new Part 
44 of the Civil Air Regulations titled 
“Foreign Air Carrier Regulations,” 
superseding the present Part 66 dealing 
with the same subject. The new part 
sets out the requirements to be met by 
air carriers of foreign countries operat- 
ing scheduled service in the United 
States under permits issued by the Civil 
Aeronautics Board. It*> is applicable 
in the continental United States and 
outlying territories under C.A.B. juris- 
diction, excluding the Philippine Is- 
lands. 


National Advisory Committee 
for Aeronautics 


Recent Development of the Two- 
Stroke Engine: II, Design Features. 
J. Zeman. Translated from Verein 
Deutschen Ingenieur, April 3, 1948. Re- 
print of R.T.P. 3 Translation No. 2382, 
issued by the Ministry of Aircraft Pro- 
duction, London. Continuing the dis- 
cussion, of which the first part appeared 
in Verein Deutschen Ingenieur, Volume 
87 (1943) No. 1/2, dealing with charg- 
ing methods and arrangements for two- 
stroke engines, the present paper dis- 
cusses the design forms of that type of 
engine. It deals particularly with piston 
design. It is concerned principally 
with the shape and surface condition of 
the sliding parts, materials of which the 
cylinder and piston are made, heat 
conditions in the piston, and lubrica- 
tion. The discussion is supplemented 
by numerous drawings showing different 
types of pistons for engines of various 
types. Technical Memorandum No. 
1082, May, 1945. 


The Following Publications Have Been 
Removed from the Restricted Status 


The Lateral Stability of Equal- 
Flanged Aluminum-Alloy. I-Beams 
Subjected to Pure Bending. C. 
Dumont and H. N. Hill. Equal- 
flanged beams of a special extruded I- 
section of 27S-T aluminum alloy were 
tested in pure bending. Complete end 
fixity was not attained. Loading was 
continued until a definite maximum 
value had been reached. Tensile tests 
were made on specimens cut from the 
flanges and the web of each beam. 
Compressive stress-strain characteristics 
were determined by pack compression 
tests on specimens cut from the flanges. 
Values computed from an equation pre- 
viously suggested by one of the writers 
for the critical stress at which such 
beams become unstable were found to 
be in good agreement with values com- 
puted from experimentally determined 


critical bending moments. Technical 
Note No. 770, August, 1940. 

Chart for Critical Compressive 
Stress of Flat Rectangular Plates. 
H. N. Hill. A chart is presented for 
the coefficient K in the formulas for 
the critical compressive stress for 
flat rectangular plates uniformly com- 
pressed in one direction. The chart 
applies to various combinations of fixed, 
simply supported, and free edges. 

The curves of the chart represent 
various degrees of approximation to the 
theoretically correct values, although 
in every case the curves are sufficiently 
accurate for design purposes. The 
sources from which K values for the 
different cases were obtained are given 
in a table, together with pertinent 
remarks concerning the plotting of the 
curves. For those cases for which K 
values were obtained directly by the 
writer, the major elements of the 
method of solution employed are given 
in the table and the solutions are in- 
cluded in an appendix to this report. 
Technical Note No. 773, August, 1940. 

Extension of Pack Method for 
Compressive Tests. C. 8. Aitchison. 
The pack method for determining 
compressive stress-strain graphs de- 
scribed in N.A.C.A. Report No. 649 
has been modified to extend its applica- 
tion to thinner gages and _ stronger 
materials. The principal modifications 
consist of the provision of addi- 
tional support against instability by 
cementing the specimens of the pack 
together with fused shellac, and the pro- 
vision of special clamps that hold: the 
specimens in the pack together while 
the test is in progress. The shellac 
was found to increase the buckling load 
of the pack without any appreciable 
effect on the compressive stress-strain 
graph of the material. The extended 
pack methed described in this note has 
made possible the application of stresses 
in excess of 220 kips per sq.in. to sheet 
material having a thickness of only 0.02 
in. Technical Note No. 789, December, 
1940. 

Determination of Control-Surface 
Characteristics from NACA Plain- 
Flap and Tab Data. Milton B. 
Ames, Jr., and Richard I. Sears. 
The data from previous N.A.C.A. pres- 
sure-distribution investigations of plain 
flaps and tabs have been analyzed and 
are presented in this paper in a form 
readily applicable to the problems of 
control-surface design. The experi- 
mentally determined variation of aero- 
dynamic parameters with flap chord and 
tab chord are given in chart form and 
comparisons are made with the theory. 
With the aid of these charts and the 
theoretic relationships for a thin air- 
foil, the aerodynamic characteristics for 
control surfaces of any plan form with 
plain flaps and tabs may be determined. 
A discussion of the basic equations of 
the thin-airfoil theory and the develop- 
ment of a number of additional equa- 
tions that will be helpful in tail design 
are presented in the appendixes. The 
procedure for applying the data is de- 
scribed and a sample problem of tail 
design is included. Technical Note No. 
796, February, 1941. 


Tensile and Pack Compressive 
Tests of Some Sheets of Aluminum 
Alloy, 1025 Carbon Steel, and Chro- 
mium-Nickel Steel. C. 8. Aitchison 
and James A. Miller. Tensile and 
compressive stress-strain curves, stress- 
deviation curves, and secant modulus- 
stress curves are given for longitudinal 
and transverse specimens of 178-T, 
248S-T, and 24S-RT aluminum-alloy 
sheet in thicknesses from 0.032 to 
0.081 in.; 1025 carbon steel sheet in 
thicknesses of 0.054 and 0.120 in.; and 
chromium-nickel steel sheet in thick- 
nesses from 0.020 to 0.0275 in. 

Significant differences were found be- 
tween the tensile and the compressive 
stress-strain curves and also the cor- 
responding corollary curves; similarly, 
differences were found between the 
curves for the longitudinal and trans- 
verse directions. These differences are 
of particular importance in considering 
the compressive strength of aircraft 
structures made of thin sheet. They 
are explored further for the case of 
compression by giving tangent modulus- 
stress curves in longitudinal and trans- 
verse compression and dimensionless 
curves of the ratio of tangent modulus 
to Young’s modulus, and of the ratio 
of reduced modulus for a rectangular 
section to Young’s modulus, both plot- 
ted against the ratio of stress to secant 
yield strength. Technical Note No. 840, 
February, 1942. 

A Summary of Results of Various 
Investigations of the Mechanical 
Properties of Aluminum Alloys at Low 
Temperatures. E. C. Hartmann and 
W.H. Sharp. The available sources 
of data on the mechanical properties 
of aluminum alloys at low tempera- 
tures are listed and a summary of the 
material to be found in each source is 
given. There is included a discussion 
of the results of recent tests of alumi- 
num alloys at low temperatures made 
at the Aluminum Research Labora- 
tories. Technical Note No. 843, May, 
1942. 

A Rosette Strain Computer. W. B. 
Klemperer. An electrical apparatus 
that serves as a computer for the 
evaluation of linear strain measure- 
ments taken in rosette fashion on the 
surface of a structural element carrying 
tension or compression and shear is de- 
scribed. The solution of the strain 
circle is accomplished by coupled rotary 
transformers, one representing each of 
the rosette gages. The output of the 
instrument furnishes directly the maxi- 
mum shear and the orientation of the 
principal strain axes with respect to 
the rosette axes, as well as the shear 
component with respect to any desired 
axis. The machine affords great time- 
saving over trigonometric or graphical 
evaluation methods. Technical Note 
No. 875, December, 1942. 


Description of Stress-Strain Curves 
by Three Parameters. Walter Ram- 
berg and William R. Osgood. A 
simple formula is suggested for de- 
scribing the stress-strain curve in 
terms of three parameters, namely, 
Young’s modulus and two secant yield 
strengths. Dimensionless charts are 
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Landing gear of Curtiss-Wright 
Helldiver showing Flex-O-Tube 
assembled for hydraulic brakes. 
(Photo courtesy Canadian Car 
& Foundry Co.) 
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FLEX-O-TUBES in the vaunted Curtiss-Wright 
Helldiver withstand the terrific strain of dive- 
bombing runs and help to provide the extra 
measure of reliability that has made the Navy's 


air wing the scourge of enemy fleets. 


Vibration-proof, highly flexible, and durable 
under all conditions of temperature and humid- 
ity, Flex-O-Tubes have proved their superiority 
in victorious Allied aircraft, automotive equip- 


ment, and construction machinery. 


Let Flex-O-Tube Engineers, with many years of experience in designing hose assemblies for specific 
applications, assist you in your wartime and postwar problems. 


LAFAYETTE at 14th AVE., 
DETROIT 16, MICHIGAN 


Offices: CHICAGO - FORT WORTH 
LOS ANGELES - NEW YORK 
SEATTLE - TORONTO, ONT. 
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derived from this formula for determin- 
ing the stress-strain curves, the tangent 
modulus, and the reduced modulus of a 
material for which these three parame- 
ters are given. Comparison with the 
tensile and compressive data on alumi- 
num-alloy, stainless-steel, and carbon- 
steel sheet in N.A.C.A. T.N. No. 840 
indicates that the formula is adequate 
for most of these materials. The 
formula does not describe the behavior 
of Alclad sheet, which shows a marked 
change in slope at low stress. It seems 
probable that more than three parame- 
ters will be necessary to represent such 
stress-strain curves adequately. T'ech- 
nical Note No. 902, July, 1943. 

Determination of Stress-Strain Re- 
lations from ‘‘Offset” Yield Strength 
Values. H. N. Hill. The writer re- 
ports the results of an effort to 
broaden the information needed to 
determine the shape of the stress- 
strain curve for members or elements 
subjected to compression, which be- 
come unstable at stresses beyond the 
elastic range. It is obvious that the 
two compressive properties commonly 
regarded (modulus of elasticity and 
yield strength) are insufficient to define 
the shape of the stress-strain curve. 

Expressions are derived from which it 
is found that whereas a knowledge of 
the yield strength (stress at 0.002 offset) 
of a material is inadequate to define the 
shape of the stress-strain curve, the 
determination of an additional yield 
strength value corresponding to some 
other offset value, together with Young’s 
modulus of the material, may provide 
sufficient additional information for 
evaluating the stress-strain relation 
and consequently for determining the 
buckling resistance of the material in 
the plastic range. Technical Note No. 
927, February, 1944. 


The Elastic Constants for Wrought 
Aluminum Alloys. R. L. Templin 
and E. C. Hartmann. Tests and 
experience indicate that the commonly 
used elastic constants are practically 
unaffected by many of the factors that 
influence the other mechanical proper- 
ties of materials and, with a few careful 
determinations under properly con- 
trolled conditions, are more useful and 
reliable than many determinations made 
under less favorable conditions. It is 
the purpose of this paper to outline the 
methods employed by the Aluminum 
Research Laboratories for the deter- 
mination of some of these elastic con- 
stants, to list the values that have 
been determined for some of the wrought 
aluminum alloys, and to indicate the 
variations in the values that may be 
expected for some of the commercial 
products of these alloys. Technical 
Note No. £66, January, 1945. 


Navy Department 


Gasoline Stowage and Equipment. 
A booklet of twelve pages constitutes 
Chapter 15 of the Bureau of Ships 
Manual, containing instructions for 
Navy personnel in regard to the dangers 
and the methods of prevention of gaso- 
line fires. The first section contains 
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Photograph Courtesy Higgins Industries, Inc. 


/. 28-ft. molded plywood lifeboat is dropped from a bomber in a rescue operation. The 
boat is supported in descent by three 48-ft. cargo parachutes and, while it may be dropped 
from an altitude as low as 700 ft., most drops are made at an altitude of from 1,200 to 1,500 ft. 
The complete lifeboat weighs approximately 2,800 Ibs. with its equipment, but its design and 
method of mounting beneath the bomber only reduces the plane speed by about 51/4 m.p.h. 


brief general information about the ex- 
plosive properties of gasoline and gaso- 
line vapor and precautions to be taken 
when handling gasoline. The other 
sections give specific instructions for 
the stowage and handling of gasoline, 
precautionary measures on entering 
and repair of gasoline-storage tanks, 
gasoline tankers, general precautions, 
and __fire-extinguishing equipment. 
United States Navy Department, Bureau 
of Ships. For sale by the Superintend- 
ent of Documents, Washington, D.C., 
$0.10. 

Contact. The first two 1945 quar- 
terly issues of Contact, the newsletter 
published by the Naval School of Avia- 
tion Medicine at the naval air training 
base at Pensacola, Fla., contain, in 
addition to articles on various aspects 
of aviation medicine, accounts of indi- 
vidual experiences in the field by 
graduates of the school, news items 
relating to the activities of the school 
and its personnel, and lists of graduates 
with their ranks. The circulation of 
the newsletter has been expanded, the 
booklet being sent to all graduates of 
the School of Aviation Medicine 
throughout the world, as well as to 
medical officers of British, Canadian, 
Australian, Brazilian, Norwegian, and 
Chinese armed forces. It is sent also 
to many leading libraries and institu- 
tions. School of Aviation Medicine, 
U.S. Naval Air Station, Pensacola, Fla. 
Vol. 4, No. 3, February, 1945; Vol. 4, 
No. 4, May, 1945. 

Aircraft Instruments. A handbook 
of 240 pages is written for the enlisted 
men of the Naval Aviation Force as 
one of a series of books designed to 


give them the information neces- 
sary to perform their aviation duties. 
Beginning with a discussion of the im- 
portance of instruments in naval avia- 
tion, the book deals with flight, engine, 
and navigation instruments, according 
to their principles of operation. Ex- 
planations of the simple fluid-pressure 
instruments are followed by explana- 
tions of the atmospheric-pressure in- 
struments. The discussion proceeds 
to instruments operated by magnetism 
and electric power and those operating 
on gyroscopic principles. In addition, 
there are sections on the installation of 
instruments, maintenance, and _field- 
test equipment. 

The book is one of the series of Navy 
Training Courses, representing the joint 
endeavor of the Naval Air Training 
Command and the Training Course 
Unit of the Bureau of Naval Personnel. 
Prepared by Standards and Curriculum 
Division Training, Bureau of Naval 
Personnel. For. sale by the Superin- 
tendent of Documents, Washington, 
D.C., $0.40. 


Office of Contract Settlement 


War Contract Terminations and 
Settlements. The second report of 
the Diréctor of Contract Settlement 
to the Congress of the United States 
contains a review of the activities of the 
office for the closing period of the year 
1944. In addition to text matter under 
the general headings of Contract Settle- 
ment Today, The Task Ahead, Accom- 
plishments and Activities, and Appeal 
Board, there are appendixes containing 
contract-settlement regulations, statisti- 
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MECHANICS UNIVERSAL JOINT DIVISION 


BORG-WARNER CORPORATION « 2026 Harrison Ave., Rockford, III. 
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cal tables, and a list of procurement 
offices visited. The statistical tables 
are amplified by numerous charts. 
Office of Contract Settlement, Wash- 
ington, D.C., $0.15. 


Office of War Mobilization and 


Reconversion 


The War: Phase Two. Prepared 
by the Office of War Information in 
collaboration with other Government 
departments and agencies, this report 
attempts to outline in simple terms the 
military and industrial effort that will 
be required to defeat Japan. It includes 
in its scope the amount and rate of re- 
conversion, America’s foreign commit- 
ments for relief and rehabilitation, and 
the Army’s plans for redeployment of 
troops and partial demobilization. The 
report is divided into five main sections: 
the first presents ten basic points in the 
program for war against Japan; the 
second is called the “job of crushing 
Japan”; the third deals with demobili- 
zation, draft, and recruitment; the 
fourth, with production and jobs; and 
the fifth, with civilian life during the 
second phase of World War II when 
America’s entire war effort is devoted 
to defeating Japan. 


State of Missouri 


Missouri Skyways. In addition to 
brief paragraphs about the airports 
and other aeronautical facilities of 
the State of Missouri and factors 
having a bearing on aviation in that 
state, this booklet contains maps and 
drawings of the existing and proposed 
aviation facilities. There are also defini- 
tions of aviation terms and a table of 
prevailing winds at numerous cities 
and towns in the state. Missouri State 
Department of Resources and Develop- 
ment. 


War Department 


Aircraft Engines. 
1-405, December, 1941, this War 
Department manual is concerned 
with the operating principles, types, 
construction, installation, handling, and 
care of aircraftengines. In outline form, 
its illustrated text offers a study of 
internal-combustion engine principles; 
classification of aircraft engines; de- 
sign and construction of engine units; 
in-line aircraft engines; and X-type 
aircraft engines. Information is also 
given regarding opposed- or flat-type 
aircraft engines; radial aircraft en- 
gines; engine mounts; storage and 
shipment of aircraft engines. War 
Department Technical Manual TM 1- 
405, January, 1945; for sale by the 
Superintendent of Documents, Wash- 
ington, D.C., $0.25. 

Erection Procedure for Hangar, 
Airplane, Portable, Structural Steel, 
130 Ft. x 160 Ft. with Steel Cover, 
Canvas Doors. This handbook con- 
tains a general description of the 
Manner in which the material for the 
hangar has been subbundled and crated 
for shipment, a suggested distribution 


Superseding TM 


of the various materials at the hangar 
site preparatory to erection, a listing 
of the various items of equipment fur- 
nished with the hangar, and a detailed 
account of the operations and the se- 
quence involved in the erection of the 
various items furnished. A visual im- 
pression of the various operations is 
imparted by explanatory illustrations. 
In addition, a full set of erection draw- 
ings are supplied in a pocket attached 
to the rear cover of the book. War De- 
partment Technical Manual TM 65-9609, 
August, 1944, $0.75. 


Advanced Map and Aerial Photo- 
graph Reading. The stated purpose 
of this manual is to provide a text on 
advanced map and aerial-photograph 
reading for military personnel who 
understand the basic material in FM 
21-25. Its sections include chapters 
on the scope of training covered by the 
book; definition, classification, and 
care of maps; conventional signs and 
military symbols; map measurements; 
direction and azimuth; grids and co- 
ordinates. Other chapters deal with 
elevation and relief; orientation; types 


and nature of aerial photographs; aerial’ 


photographs as map substitutes; photo- 
maps; and stereovision. The different 
types of map projections are explained 
in an appendix. This manual super- 
sedes FM 21-26, September, 1941, in- 
cluding Cl, May, 1942; TB 21-25-1, 
March, 1944; TB 21-26-1, February, 
1944; and Training Circular No. 66, 
War Department, 1944. War Depart- 
ment Field Manual FM 21-26, Decem- 
ber, 1944; for sale by the Superintend- 
ent of Documents, Washington, D.C., 
$0.25. 


Releasable Data about Types of 
First-Line Aircraft in Current Use. 
A memorandum for the press contains 
a list of first-line aircraft in current 
operation in the various theaters of 
war. It gives the name of each unit 
serving in the different war zones and 
the names and number designations of 
the combat and transport aircraft used 
by each unit. War Department Bureau 
of Public Relations. 


War Manpower Commission 


Job-Description Cards. Four-page 
cards, of uniform size and arranged 
for filing, give brief descriptions of the 
requirements, duties, and other details 
involved in various kinds of occupa- 
tions related to the production and 
maintenance of a wide range of in- 
dustrial machinery, equipment, and 
materials. Among those currently avail- 
able, the following cards refer to occu- 
pations in aircraft production and re- 
lated industries: Airplane Coverer; 
Fabric Worker I; Propeller-Installa- 
tion Assembler; Form Builder I; Air- 
craft Mechanic; Aircraft-Engine Me- 
chanic; Engine Tester; First Helper IT; 
Drop Hammer Operator IV. War 
Manpower Commission, Bureau of Man- 
power Utilization, Division of Occupa- 
tional Analysis. For sale by Super- 
intendent of Documents, Washington, 
D.C., $0.05 each card. 


British Information Services 


Whitechester, England, a Town at 
War. In an account of an imaginary 
visit to a mythical town in England 
that is a typical cross section of an 
English community, information and 
statistics are given about the war effort 
of the people of Great Britain. The 
figures are based on a white paper titled 
‘Statistics Relating to the War Effort 
of the United Kingdom.” The story is 
divided into chapters telling about the 
damage sustained, the lives and activi- 
ties of the people, and the particular 
services performed by different groups, 
such as the makers of ammunition, the 
producers of foodstuffs, the utility in- 
dustries, etc. A chapter is given to the 
aircraft builders, in which the reader is 
conducted on a tour through an imagi- 
nary but typical aircraft factory. Sta- 
tistics relating to the production of air- 
craft are woven into the story and are 
assembled in a tabulation. Although 
the story is imaginary, the statistics 
and figures are correct. British In- 
formation Services, New York. 


Second Report on the Strength of 
Lugs. J. K. Oaks. A report is 
made concerning tests on a series of 
lugs made of duralumin and aluminum, 
and in five different steels. Relation- 
ships have been found between the 
maximum tensile strength of the ma- 
terial and the failing stresses in the 
lugs, and between the proof stresses 
and stresses causing small distortions 
in the lugs. It is suggested that the 
relationships can be used to design or 
check the strength of lugs of any reason- 
able shape in other steels or aluminum 
alloys of reasonable ductility. 

The series of 17 lugs was made up in 
seven different sheet materials; carbon 
steel, austenitic, and martensitic stain- 
less steels; duralumin; and aluminum. 
The minimum elongation at fracture of 
any of these materials was 8 per cent. 
Extensometer tests were made on eight 
of the lugs in each material, to deter- 
mine the stresses that would cause 
small permanent distortion of the holes. 
The distortions for which the stresses 
were calculated were chosen at 0.1 per 
cent and 1 per cent of the hole or pin 
diameter. 

A drawing of the sheet was prepared, 
on which were marked the positions of 
the lugs and of four standard tensile 
test pieces. The axes of the lugs and of 
the two control tensile test pieces were 
parallel to the direction of final rolling 
of the sheet. The two remaining ten- 
sile test pieces were transverse to this 
direction. The lugs were tested be- 
tween hard steel plates and on S-28 
pins of 70 to 75 tons per sq.in. shear 
strength. This meant that the condi- 
tions of test were not quite the same 
for different materials. For measure- 
ment of distortion, one pair of ex- 
tensometer points was mounted on the 
specimen and the other pair on the side 
plates. The assumption was made that 
all plastic distortion occurred in the lug 
at, or near, the hole and that the dis- 
tortions of all other parts were elastic 
only. The amount by which the load 
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When “Long Tom’”—155 mm. heavy- 
weight of the battlefront—hurls his 
95-pound shell at an enemy 15 miles 
away, he delivers the “Sunday Punch” 
of our hard-hitting field artillery. And 
he throws 3 of these long-range, 
knock-out punches a minute. 


Yet with all of its striking power, 
this gun is highly mobile, especially 
when mounted on a Sherman tank 
chassis, as pictured below. 


Because of the tremendous pressure 
and strain generated upon firing, 
“Long Tom” barrels and breech 
blocks are made of the finest steel 
obtainable—Electric Furnace Steel. 
Made to exacting specifications, much 
of this steel has come from Republic. 


Republic Electric Furnace Steels top 
the list for strength and toughness— 
and for favorable strength-to-weight 


ratio. And the close control possible 
only in electric furnace melting keeps 
them ALWAYS “on target,” enabling 
them to hit predetermined specifica- 
tion marks smack on the nose. 


These steels are as CLEAN and 
SOUND as the most expert furnace 
practice can make them. They are 
consistently UNIFORM—in physical, 
chemical, hardenability and perform- 
ance values. They are free from im- 
perfections which might initiate 
cracks and lead to dangerous fail- 


ures. And they are free from 
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upsetting variables—thus insuring 
full benefits from mass production, 


Republic—world’s leader in this 
field of steel making—is ready NOW 
to help you improve the quality of 
your peacetime products and cut 
manufacturing costs with Republic 
Electric Furnace Steels. Write to: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES e CLEVELAND 1, OHIO 


Export Department: Chrysler Bldg., New York 17, N.Y, 
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extension curve departs from the 
straight line portion produced was 


taken to indicate plastic distortion. 

The results are given in tables and 
charts at the end of the report. Min- 
istry of Aircraft Production, Aeronautical 
Research Committee R. & M. N 0. 1926; 
British Information Services, New York, 
$1.05. 

Some Experimental Determinations 
of the Apparent Additional Mass Ef- 
fect for an Aerofoil and for Flat 
Plates. C. Scruton. Part I of this 
report describes briefly an attempt to 
measure the additional inertia corre- 
sponding to pitching oscillations of an air- 
foilat variousfrequencies. Theaccuracy 
obtained by the method was not satis- 
factory. 

Part II demonstrates, with the use of 
rectangular flat plates, a very simple 
method for the experimental determina- 
tion of the additional mass effects for 
flat bodies. The method requires no 
elaborate apparatus, gives good accu- 
racy, and is suitable for determinations 
on airfoils and control surfaces. 

It is stated that apparent additional 
moments of inertia for flat plates at- 
tributable to the surrounding air may 
be readily determined, with good accu- 
racy, by the biplate method described. 
The method may be applied to deter- 
minations of the structural moments 
and products of inertia of wings and 
control surfaces by measuring the appar- 
ent total amount of inertia of the struc- 
ture in air and subtracting from this 
value the additional inertia obtained for 
a corresponding axis from a_biplate 
experiment. The structural moment 
of inertia thus obtained would include 
any effect due to the air entrapped 
within the structure. Ministry of Air- 


craft Production, Aeronautical Re- 
search Committee R. & M. No. 1931; 
British Information Services, New 


York, $0.60. 


British Ministry of Aircraft 
Production 


An Introduction to the Theory and 
Application of Motion Study. A. G. 
Shaw. The purpose of this pamphlet 
is to interest the aircraft industry in 
the advantages and efficiency that 
may be gained from a proper applica- 
tion of motion study, according to the 
foreword by The Rt. Hon. Sir Stafford 
Cripps, Minister of Aircraft Production. 
After an introduction that gives a brief 
outline of the principles of motion study, 
the book is divided into sections dealing 
with methods of investigation, applica- 
tions of motion study, and motion study 
and the factory personnel. Numerous 
illustrations occupy the end pages of the 
book, and charts of flow processes and 
motions are appended. Ministry of Air- 
craft Production, Production Efficiency 
Board; British Information Services, 
New York, $0.45. 


Dominion of Canada 


Summary of Monthly Reports of 
Civil Aviation, 1944. A leaflet of five 


pages gives a summary of the monthly 
reports of Canadian civil air carriers 
for 1944, with comparable data for 1943. 
It shows the increase in the number of 
revenue passengers carried and other 
comparative figures with regard to 


revenue passenger-miles, revenue freight, 
operating revenues of Canadian li- 
censed carriers, and other statistics. 
Dominion Bureau of Statistics, Trans- 
portation and Public Utilities Branch, 
Ottawa, $0.10. 


Air Technical Service Command 
Translations 


The translations and bibliographies listed below were prepared by a translation 
project at the Maintenance Division, Air Technical Service Command, Patterson 
Field, Ohio. This project was discontinued in December, 1943, and no more pub- 


lications were issued. 


Aeronautical companies and other organizations may borrow copies of these 
translations through the facilities of The Paul Kollsman Library upon application 


by the company librarian. 


Because of the importance of this material, the regular 


library loan period has been extended to two weeks, in order that these translations 


may be utilized to their full advantage. 


Requests should be made by number, 


author, and title on the regular Library book request cards. Because of the many 
requests for these publications, no more than five copies may be borrowed zt a 


time. 


Bibliographic information has been taken directly from the translations. 
number of pages in each is indicated at the end of each reference. 


are available at the usual library rates. 


1 Smolin, A. P. Some problems in the 
use of airplane skis. Vestnik 
vozdushnogo flota, v. 21, no. 11, 
November, 1938, p. 67-77. 11 p. 
A survey of the sources of acci- 
dents resulting from the use of the 
ski type of landing gear, and of the 
causes of and remedies for defective 


skis. 


2 Moskatov, K. A. Landing on ice. 
Vestnik vozdushnogo flota, v. 21, 
no. 12, December, 1938, p. 40-46. 
8p. Experiences of Russian air- 
men in developing the technique of 
alighting on and taking off from 
ice floes are reviewed. <A_ geo- 
graphic analysis is given of the 
areas in which large ice floes are 
found. 


3 Barakan, G. B. One of the possible 


causes of airplane icing. Meteoro- 
logiia 1 gidrologiia, no. 10/11, 


1939, p. 188-192. 8p. A study is 
made of the possible influence on 
ice accumulation of the charges of 
electric energy present on the sur- 
faces of aircraft. 


4 Chernysh, V. I. Jcing indicator. 
Problemy arktiki, no. 5, 1937, p. 
123-124. 3 p. A description of 
the construction and operation of a 
photoelectric device for detecting 
and indicating the formation of ice 
on aircraft surfaces. 


5 Russia. Air forces. Instructions of 
Red Army Air force commission at 
Fairbanks, Alaska, for operating 
P-39 airplanes at low temperatures. 
(Received at Patterson Field, 
March 13, 1943.) 3 p. Brief in- 
structions concerning the engine- 
cooling system and the lubrication 
system of the P-39, and suggestions 
for starting and testing the en- 
gines, 


6 Russia. Air forces. Instructions no. 
4 of Red Army Air force commis- 
sion no. 4, January 29, 1943, on 
winterized P-39M airplanes. 3 p. 
Additional instructions for the 
care of the power plant, the sur- 


The 
Photostatic copies 


faces, and the landing gear of the 
P-39 in cold climates. 

7 Stasevich, R. A. 
chute jumps. 
1936, no. 10, October, p. 28-2 
33, no. 11, November, p. 24-25; 
v. 14, 1937, no. 1, January, p. 
35-38, no. 4, April, p. 35-36, 47, 
no. 5, May, p. 39-41, no. 6, June, 
p. 24-25, no. 8, August, p. 37-38. 
50 p. Rapid and accurate methods 
are given for the mathematical 
calculation of parachute jumps so 
that proper timing and safe landings 
can be determined before the jump 
is made. 


Dynamics of para- 
Samolet, v. 13, 


8 Stasevich, R. A., and Kogan, D. 
Calculation of parachute jump per- 
formance. Samolet, v. 12, 1935, 
no. 12, December, p. 34-36; v. 13, 
1936, no. 3, March, p. 35, no. 6, 
June, p. 22-23. 20 p. Various 
aspects of parachute Jumping are 
investigated technically, with the 
aid of formulas and charts. 


9 Stasevich, R. A. Calculation of de- 
layed opening parachute jump per- 
formance. Samolet, v. 12, no. 7, 
July, 1935, p. 18-17. 13p. Mathe- 
matical calculations are given for 
estimating delayed-opening para- 
chute jumps from stratospheric 
altitudes, 


10 \WKotel/nikov, G. Stabilization of fall 
in delayed opening parachute jumps. 
Samolet, v. 13, no. 8, August, 
1936, p. 31-32. 4p. Controllable 
parachutes are discussed, as well 
as methods of using such controls 
for improving the accuracy of 
parachute landings. 


11 Stasevich, R. A. Parachute inflation 
loads at high altitudes. Samolet, v. 
14, no. 2, February, 1937, p. 20-21. 
4p. The causes of the increase in 
impact experienced by the jumper 
in parachute inflation at high alti- 
tudes are explained. Some precau- 
tionary measures are outlined to 
reduce the possibility of its occur- 
rence. 


Aries 

a. 

| 
\ 


120 AERONAUTICAL ENGINEERING REVIEW—JULY, 1945 


When globe-trotters can write... 


Already taking shape, on the drawing boards and in the laboratories of 
those who serve aviation, are new planes and better instruments for 
the global routes of the coming air age. Western Electric, you may be 


sure, is now planning communications and other electronic equipment 
to lead the way. 


Buy all the War Bonds you can—and keep all you buy! 


>= Western Elecfric 


RADIO AND OTHER ELECTRONIC EQUIPMENT FOR A WORLD ON WINGS 
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Turchkov, A., and Borin, A. 


Malinovskii, G. Automatic opening 
devices for parachutes. Samolet, v. 
14, no. 6, June, 1937, p. 25-26. 
tp. Referring to a contest for the 
best design of automatic opening 
device for parachutes, in which the 
majority of the entries had struc- 
tural or operational shortcomings, 
the writer describes designs for an 
adjustable advanced-training type 
and an adjustable primary-training 
type of such devices for high, 
medium, or low altitudes. 


Panov, P. P. Use of parachutes in the 
wars in Spain, China, and Ethiopia. 
Samolet, v. 16, no. 7, July, 1939, 
p. 22-23. 5p. Experiences in the 
uses of parachutes for air emergency 
jumps, illumination of targets, 
landing of spies behind enemy 
lines, and dropping of supplies are 
discussed. 


Soviet 
te glider aerodynamics. Samo- 

12, no. 12, December, 1935, 
29; v. 13, no. 3, March, 
1936, p. 18-20. 16 p. The first 
section contains an outline of the 
aerodynamics of the more out- 
standing gliders that appeared at 
the Eleventh Soviet Glider Congress 
and gives the writer’s conclusions 
and suggestions to designers. The 
writer of the second section dis- 
cusses the points in which he fails 
to agree with the methods and 
conclusions of the first writer and 
offers additional notes about the 
gliders tested. 


Borin, A. Calculation of glider loads. 
Samolet, v. 13, no. 10, October, 
1936, p. 30-33. 6 p. Formulas 
are given for the calculation of 
loads imposed on the structure of 
gliders during towed flight and 
various maneuvers. 


Shelest, I. Problems in glider towing. 
Samolet, v. 14, no. 1, January, 
1937, p. 16-17. 4 p. The follow- 
ing problems in the towing of 
gliders are discussed: (1) position 
of glider with relation to airplane; 
(2) effect of gusts on tow load; and 
(3) required power of airplane to 
lift an air train. 


Antonov, O. The LEM-2 (OKA-33) 
powered cargo glider. Samolet, v. 
14, no. 6, June, 1937, p. 11-13. 4p. 
A description is given of the Rus- 
sian powered cargo glider LEM-2 
(OKA-33) and its performance data 
are tabulated. 


Nikol’skii, I. Glider trains for strato- 
sphere flight. Samolet, v. 13, 
no. 6, June, 1936, p. 10, 37. 2 p. 
A flight technique is outlined for 
glider trains at high altitude and 
results of two experimental flights 
are reported. 


1 


2 


GOVERNMENT PUBLICATIONS 


Special Studies 


U.S. Air technical service command. 
List of Russian material on cold 
weather operation; preliminary. 
1943. 9 p. Approximately 100 
Russian articles, books, and_bib- 
liographies on the technical and 
medical aspects of cold-weather 
operation of airplanes, published 
from 1936 to 1940, are listed. 
About 50 nontechnical references on 
Arctic aviation are listed in an ap- 
pendix. 


U.S. Air technical service command. 
List of Russian material on para- 


chutes. 1943. 6 p.  Approxi- 
mately 50 Russian references are 
listed on the aerodynamics, aero- 


medical aspects, and design of 
parachutes, and on training and 
history. Books, articles, and bib- 


liographies published from 1935 to 
1940 are included. 


).S. Air technical service command. 


List of Russian material on gliders; 
preliminary. 19438. 6p. Thisisa 
list of approximately 25 Russian 
articles books, published 
from 1936 to 1940, on airplane- 
towed glider flight, and approxi- 
mately 75 articles and books on 
nonmilitary gliders, 


British Air Ministry Translations. 


EINGINEERING REVIEW. 


The list below supplements those published in previous issues of the AERONAUTICAL 


Aeronautical companies and other organizations may borrow copies of these 


translations through the facilities of The Paul Kollsman Library upon application 


by the company librarian. 


Because of the importance of this material, the regular 


library loan period has been extended to two weeks, in order that these translations 


may 


be utilized to their full advantage. 
author, and title on the regular Library book request cards. 


Requests should be made by number, 


Because of the many 


requests for these translations, no more than five copies may be borrowed at one time 
by one organization. 


able at the usual library rates. 


*2373 Volkerson, O. 


*2380 Semenoff, N. 


The distribution of 
forces on the rivet in stretched 
joints with constant strap cross 
section. Luftfahrtforschung, v. 
15, no. 1-2, January 20, 1938, 
p. 41-47. 13 p. An investiga- 
tion was made of the distribu- 
tion of rivet loads in simple 
stretched strap joints with 
constant strap cross sections. 
The equations of the corre- 
sponding rivet deformation were 
set up for the limiting cases of 
simple elastic and plastic de- 
formation of the rivets, and 
compared. The distribution of 
the rivet loads can be approxi- 
mately determined by the 
stress-strain equations and the 
experimentally obtained load 
deformation curves of the equiv- 
alent single-row rivet joints. 
The experiments showed that 
the rivet load distribution was 
extremely irregular low 
loading stages, but was partly 
equalized when the load was in- 
creased to breaking point be- 
cause of the permanent set of 
the end rivets. 

The theory of the 
combustion process. Zeitschrift 
fiir Physik, v. 48, 1928, p. 571- 


~* The translations indicated by an 


asterisk are available in reprinted form 
(on 8!/2 by 11 paper) from the Durand 
Reprinting Committee, c/o Aeronautics 
Department, California Institute of Tech- 


nology, 
page. 
able on a 


Pasadena 4, Calif., at $0.05 per 
The Be anslations are also avail- 
early subscription basis at 


$0.05 per cos ‘with a guarantee that 
not over 2,000 pages per year will be re- 


printed. 


As the cost of reprints varies 


as a function of the number of subscribers, 
this service will be available at $0.03 per 
page upon receipt of 23 more subscribers. 


The translations have been reproduced from typewritten copy 
of pages in each is indicated at the end of each reference. 
has been taken directly from the translations. 


*2382 Zeman, J. 


2383 Schnapauf, W. 


, and the number 
Bibliographic information 


Photostatie copies are also avail- 


582. 9 p. The theory of the 
combustion of gaseous mix- 
tures is discussed for the case 
of a thermal explosion result- 
ing from heating or from heating 
combined with chain-reactions, 
and for the case of an explosion 
resulting from chain-reactions 
without consideration of ther- 
mal effects. The transition 
between the two cases is also 
discussed. The work of various 
investigators is reported. 


Recent development of 
the two-stroke engine, Part 2, 
Design features. Zeitschrift des 
Vereines deutscher ingenieure, 
v. 87, no. 13-14, April 3, 1943, 
p. 177-182. 11 p. The shape 
and surface condition of the 
sliding parts, cylinder and pis- 
ton materials, heat conditions 
in the piston, lubrication, gen- 
eral layout, and the opposed 
piston and timing-piston two- 
stroke engine are briefly dis- 
cussed and illustrated. 


Aerological in- 
vestigations in the region of the 
Atlantic doldrums. Berlin, Uni- 
versitiit, Meteorologisches insti- 


tut, Verdffentlichungen, v. 2, 
no. 4, 1937, p. 5-384. 40 p. 


From the material provided by 
aerological ascents between lat- 
itude 15° North and 15° 
South over the Atlantic, the 
author has calculated the mean 
distribution of the atmospheric 
pressure, the temperature, the 
specific humidity, and the tem- 
perature gradients. It was 
found that the calm zone of the 
doldrums which at sea level 
runs obliquely relative to the 
Equator, runs parallel to it at a 
higher level. The author con- 
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NELSON ARC STUD WELDING! 


Automatic stud welding saves time and ma- 
terial. It eliminates the costly operations of drilling, 
tapping, and hand welding bolts for studs. With the 
Nelson Stud Welder “‘flux-filled” studs are automati- 
cally end-welded to metal instantly. Uniform welds 
with full-fillet result every time. 

All standard stud diameters from * ,,” to 3," are 
manufactured—all may be welded with the same stud 
welding unit. A standard welding generator is used. 
The equipment is portable and may be used effec- 
tively in any position or operated as a production 
unit from a fixed jig. (Multi-gun units are available 
for special production jobs.) More than 700 indus- 
trial plants and shipyards are using thousands of 
stud welders in time-saving applications. No previ- 
ous welding experience is necessary for operators. 


The Nelson Stud Welder u 
through locating template. 


Iding 


Y2 SECOND! 


Eliminates hand weld- 
ing to secure bolt or stud. 
Unsightly bolt head is 
omitted. 


Instead stud is welded to 
metal—equal in strength 
yet saves three or more op- 
erations! 


Cutaway view of stud weld 
after etching with Nital. 


Complete fusion of 
stud to metal is obtained— 
a deep penetration. Fillet 
not only on outer surface of 
stud but complete binding 
through base. Automatic 
timing control and uniform 
heat produces these results 
—consistently and quickly. 


EMF For complete details, prices and catalog write: 
NELSON SPECIALTY 
WELDING EQUIPMENT CORP. 
Dept. 8, 440 Peralta Avenue 
San Leandro, California 


Eastern Representative: Camden Stud Welding Corp. 
Dept. 122, 1416 South Sixth Street, Camden, N.]. 


Eliminates drilling and tapping studs- 
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cludes from this that the calm 
zone in the western part of the 
Atlantic lies more to the north 
at an upper level than at sea 
level, and in the eastern part 
more to the south. 


2385 Jaw, J. The thermodynamics of the 
trade surface current. _ Berlin, 
Universitit, |Meteorologisches 
institut, Verdffentlichungen, v. 
2, no. 6, 1937, p. 4-24. 37 p. 
The author concludes that the 
distribution of temperature and 
specific humidity in the Trade 
surface current may be satis- 
factorily explained by the the- 
ory of interchange. It was 
found that the coefficients of 
interchange for temperature and 
specific humidity are distinctly 
different. With the values 
found, the order of magnitude 
of the energy accumulation per 
unit of mass is in very good 
agreement with the value given 
by earlier investigations. It is 
shown that a mean quantity of 
energy is transported to the 
zone of the doldrums through 
the energy accumulated in the 
Trade surface current which is 
six times the energy due to 
solar radiation in the doldrums. 


+2386 Silber, R., and Oudart, A. Torque 
meter for power-drive aircraft 
models in the wind tunnel. 
France, Ministére de l’air, Bul- 
letin des Services techniques, 
no. 84, 1989, p 17. 14 p. An 
electric motor is mounted on 
the model as a torque balance, 
with an elastic spring connec- 
— between the stator and the 
sar frame of the model. The 
ec is transmitted to the 
rotor of the electric motor and 
thence to the stator. The 
tendency of the stator to turn 
in the opposite direction causes 
deformation of the spring at a 
given angle of rotation, whose 
measurement can be observed 
from the outside. It is stated 
that this torquemeter is ca- 
pable of a full degree of accuracy 
compatible with the impe rfee- 
tions inherent in aerodynamic 
phenomena. 


2387. Vuskovic, I. Experiments on the 
influence of air content on 
cavitation and corrosion, in the 
case of water flow. FEscher Wyss 
mitteilungen, v. 13, 1940, p. 
83-90. 10 p. In a series of 
tests with pieces of polished 
copper in a cavitation chamber, 
air separation appeared in the 
flow very much earlier and with 
a greater static pressure than 
the formation of vapor bubbles. 
It is concluded that Thoma’s 
cavitation number with the 

vapor pressure as numerator is 
unnecessary as a similarity 
criterion but maintains its im- 
portance independently of air 
content in regard to the appear- 
ance of cavitation, either at the 
start or the finish. The air 
separation alone causes no no- 
ticeable deterioration of the ef- 
ficiency ratio, nor does it cor- 
rode materials. The increase of 
the air content in water lessens 
the corrosive action. The use 
of Thoma’s number does not 
require replacement by air 
saturation pressure. 


*2388 Berger, E. R. Harmonic analysis 
of discrete numerical series. Zeit- 
schrift fiir angewandte mathe- 
—— und mechanik, v. 22, no. 

October, 1942, p. 269-272. 
5 p. A method is described for 
the instrumental determination 
of the coefficients of trigono- 
metric interpolation using the 
known factors of diminution. 
A relation is obtained for the 
coefficients of the interpolation 
of the kth order, by means of 
which the diminution factor 
can be easily calculated. For- 
mulas are given by means of 
which the harmonic analyzer 
can be applied also for harmonic 
synthesis. 


*2389 Bilharz, H. Notes on a controlled 
type of unidimensional motion. 
Zeitschrift fiir angewandte 
mathematik und mechanik, v. 
22, no. 4, August, 1942, p. 206— 
215. 13 p. An explicit state- 
ment is given of the periodic 
solutions of an ordinary non- 
linear differential equation and 
an investigation of the stability 
conditions for the rectilinear 
motion of a material point acted 
upon by a generalized unsteady 
force, this type of motion being 
characteristic of certain per- 
fectly automatic mechanical 
systems possessing one degree 
of freedom. 


2391 Staudinger, H. High polymer 
compounds. The laws of viscosity 
of high polymer compounds. 
Helvetica chimica acta, v. 15, 
1932, p. 213-230. 7p. A re- 
view is given of viscosity laws 
and osmotic laws, the nature 
of colloidal solutions, and the 
classification of colloids, in 
relation to high polymer com- 
pounds. 


*2392  Multhopp, H. The calculation of 
the lift distribution of aerofoils. 
Luftfahrtforschung, v. 15, no. 4, 
April 6, 1938, p. 153-169. 40 p. 
A method is described for the 
calculation of the lift distribu- 
tion of airfoils, in which the 
mathematical work is limited 
to the solution of a system of 
equations always capable of 
treatment by iter: De- 
velopments in series or har- 
monic analyses are unnecessary. 
The method can be directly ap- 
plied where the lift is not a 
linear function of the angle of 
incidence. Where discontinui- 
ties occur in the given distribu- 
tion of the angle of incidence, a 
device is presented whereby 
these positions of discontinuity 
are considered separately and 
the method applied to them 
also. 


*2393 Hartmann, W. Discharge tests 
and force measurements on the 
stationary blading of a_ single- 
stage experimental turbine in the 
air test plant. VDI Forschung- 
sheft, No. 397, July-August, 
1939, pp. 1-20. Experiments 
were carried out on three-blade 
profiles of equal length and 
widths of 30, 15, and 6 mm. 
The 15-mm. wide profile had an 
abnormally small spacing for 
test purposes. The moment or 
the peripheral force derived 
from it at the mean admission 
diameter increases with in- 
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creasing velocity more rapidly 
than found by calculation. 

his increase is ascribed to 
both a variation in the jet 
angle and the variation of the 
losses. Measurements of thrust 
are stated to be less reliable 
and require further develop- 
ment. The discharge test for 
the 30-mm. blade showed that 
the quantity increases with 
increasing velocity in spite of 
lessening flow losses, which may 
be attributable to the decrease 
of the jet angle. This phenom- 
enon does not necessarily 
appear with another blading. 
Results are fully reported in 
curves and tables. 

*2394 Wewerka, A. Notch effect. 
Maschinenbau, v. 8, no. 2, 
1929, p. 33-37. 7p. The au- 
thor states that in the dimen- 
sioning of machine parts, the 
maximum stress is calculated 
usually according to standard 
strength formulas, based on 
the simplest load conditions 
without regard to structural 
shape. The empiric data of 
permissible stress used for com- 
parison are still deduced from 
static tensile tests with smooth 
bars. The local stress concen- 
tration due to holes, notches 
or changes in cross section, or 
notch effect, is responsible for 
the majority of failures rather 
than static overload. Examples 
of calculations and experimen- 
tal results of various investiga- 
tors on the notch effect in 
materials are given. 

*2396 Petz, A. Modern plastics as raw 
materials for adhesives. Kunst- 
stoffe, v. 32, no. 2, 1942, 
49-54. 13 p. The properties 
and suitability of Oppanol B, 
Oppanol C, Igevins, polyvinyl 
acetates, acrylic resins, poly- 
vinyl chloride, Buna and Per- 
bunan w ater-soluble acrylic res- 
ins, and casein glues as indus- 
trial adhesives are surveyed. 

*2397 Beck, W. The Kutzbach method 
for the graphical analysis of 
natural torsional oscillations. 
Motortechnische zeitschrift, v. 
5, no. 8-9, September, 1943, 
p. 242-248. 13 p. A condensed 
summary is given of fundamen- 
tal steps for the determination 
of the natural torsional oscilla- 
tion frequencies in simple cases 
together with a short exposi- 
tion of Kutzbach’s 
method for the determination 
of the natural oscillation fre- 
quency and oscillation form, 
chiefly for torsional oscilla- 
tions. The method is then ex- 
tended to simple cases of 
branched oscillatory systems. 
The paper concludes with com- 
ments on the graphical analysis 
of oscillations. 

2399 Staudinger, H., and Leupold, 
E. O. On isoprene and rubber. 
On homologues of hydro-caout- 
chouc. Helvetica chimica acta, 
v. 15, 1932, p. 221-230. 12 p. 
A comparison of 15  hydro- 
caoutchouc homologues is given, 
and the nature of colloidal 
solutions, solubility, specific vis- 
cosity, and the relationships be- 
tween the viscosity and molecu- 
lar weights of these substances 
are reviewed. 
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“KNOW How” 
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eae How It Serves the Aviation Industry 


Cutting a 95-tooth, 4 Designing and cutting gears for the aviation industry for over 50 
years gives Western Gear Works and Pacific Gear & Tool a 
“know how” unrivalled in the west. This “know how” goes beyond 
the knowledge of cutting gears to an intimate knowledge of the 
generator located in gearing needs of the aviation industry. Our engineers have 
the Seattle plont of broad experience in the details of load capacities, operating 
teen Gear Wells, conditions, and space requirements of your industry, assuring you 
Angles of helicies, 30°: of gears and geared machinery designed specifically to solve 
23.95° o.d. Gear mates your transmission problems. Phone or write our nearest plant. 


pitch continuous tooth 
herringbone gear on 
large Sykes-type gear 


with a 27-tooth pinion. 


This machine is typical 
and special gear cut- — 


ting machines located 


in our four Pacific- 
Western plants. 
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*2403 


#2404 Mazzuchelli, P. 


2405 Staudinger, H. 


*2406 


Daetwyler, G. 


GOVERNMENT PUBLICATIONS 


Kolscher, M. Discontinuous solu- 


tions of the equations of motion 
of fluid flow.  Luftfahrtfor- 
schung, v.17, no. 5, May, 1940, 
p. 154-160. 15 p. Generaliza- 
tion of the existing analytic 
equations for an unsteady, two- 
dimensional potential flow leads 
to an equation giving a profile 
flow with finite wake region. 
Complete analyses of individ- 
ual examples furnish informa- 
tion on the conditions of de- 
velopment and afford proof 
that physically significant flow 
patterns can be obtained. 


The aero-engine 
cylinder. Flugw ehr- und -tech- 
nik, v. 5, no. 12, December 
1943, p. 328-330. 6 p. The 
development of the aero-engine 
cylinder is surveyed, with em- 
phasis on volumetric efficiency, 
shape of the combustion cham- 
ber, and cooling. 


High polymer 
compounds. The relationship 
between viscosity and molecular 
weight of polystyrols. Berichte 
der Deutschen chemischen ge- 
sellschaft, v. 63, 1930, p. 222- 
234. 10 p. The relationship 
between the viscosity and the 
molecular weight of polystyrols, 
the variation of viscosity with 
increasing concentration, and 
the constant for enabling cal- 
culation of the molecular weight 
are discussed. 


Apparatus for 
measuring flow turbulence. Mit- 
teitungen aus dem Institut fiir 
aerodynamik, Eidgenossiche 
technische hochschule, Ziirich, 
no. 8, 1943, p. 34-43. 7 p. 
A hot-wire anemometer for the 
measurement of flow turbulence 
is described. The amplifier has 
three stages with capacitive 
coupling. The compensating 
stage is the intermediate, the 
first and last being standard 
resistance stages. The amplifi- 
cation ratio of the compensating 
stage can be adjusted to the re- 
quired turbulente range by a 
five-stage grid potentiometer on 
the input of the second valve. 
The indication of the instru- 
ment is recorded at the ampli- 
fier output by frequency- 
independent thermocouple built 
into the plate-circuit of the 
third stage. An example is 
given in the use of the instru- 
ment. 


2407 Weissloch, A. A precision wave- 


meter and frequency range re- 
corder. Abstract from Zeit- 
schrift fiir technische physik, 
v. 24, 1943, p. 22. Elektro- 
technische zeitschrift, v. 64, no. 
39-40, October 7, 1943, p. 539 
3p. The principle and operation 
of an instrument forthemeasure- 
ment of waves in the 5-30 em. 
band are described. To deter- 
mine absolute frequency, it is 
necessary to calibrate the wave- 
meter by superimposing higher 
harmonies of lower frequency, 
or, more usually, by some sim- 

ler form of absolute calibration. 

he instrument can also be used 
to measure frequency amplitudes 


*2410 Saiex, J. 


2413 Staudinger, H., 
E. 


in conjunction with an ordinary 
amplifier. 

Flight tests with the 
Poincaré-Farman torque meter. 
Publications scientifiques et 
techniques du Ministére de 
Yair. Bulletin des Services 
techniques, no. 82, 1938, p. 
1-19. 17 p. Results obtained 
with the Poincaré-Farman 
torquemeter during a series of 
tests on a Potez 541 airplane 
powered by two Gnome-Rhone 
14 K engines are reported. The 
authors state that the torque- 
meter is simple, accurate, and 
reliable, and in the majority of 
cases can replace wind-tunnel 
and altitude-test installations, 
can be used for all engine tests 
under the desired conditions of 
pressure and temperature, and 
for the investigation of the 
characteristics of aircraft and 
airscrews. 


Allgemeine elektricitats gesell- 


schaft, Berlin. Blind flying 
device. German patent no. 
654,113, December 16, 1987. 
6 p. A blind flying device is 
described which makes use of 
two photoelectric cells mounted 
on opposite sides of the tail 
of an aircraft and connected to 
indicators on the instrument 
panel over an amplifier con- 
sisting of two glow discharge 
tubes. By making use of only 
the oscillatory component of 
the light passing through the 
cells, the disturbing effects 
of daylight or twilight are 
eliminated. 


and Leupold, 

O. Isoprene and rubber. 
Viscosity tests on balata. Be- 
richte der Deutschen chemischen 
gesellschaft, v. 63, 1930, p. 
730-733. 3 p. On the basis of 
viscosity tests on balata, it is 
concluded that viscosity tests 
will play an important part in 
the chemistry of high molecular 
products, since it is now known 
that their diluted solutions con- 
tain molecules, and that the 
viscosity of the solution is re- 
lated to the molecular weight 
of the solvate. 


Staudinger, H., and Bondy, H. F. 


Isoprene and rubber. The size of 
rubber and balata molecules. 
Berichte der Deutschen chemis- 
chen gesellschaft, v. 63, 1930, 
p. 734-736. 3p. The calcula- 
tion of the molecular weight of 
rubber and balata from viscos- 
ity measurements is discussed. 


2415 Staudinger, H., and Ashdown, 
A. 


. High polymer compounds. 
Poly-phenyl butadiene. Be- 
richte der Deutschen chemischen 
gesellschaft, v. 63, 1930, p. 
717-721. 3p. The polymeriza- 
tion, molecular weight, and 
chemical behavior of poly- 
phenyl butadiene are reported. 


2416 Staudinger, H., and Bondy, H. F. 


Isoprene and rubber. On the 
fractionation of balata. Be- 
richte der Deutschen chemis- 
chen gesellschaft, v. 63, 1930, 
p. 724-730. 5 p. Fractions 
of balata were obtained through 
crystallization upon cooling of 
a solution in warm benzene at 
various temperatures. It was 


125 


found that the sample con- 
sisted of a mixture of higher 
and lower polymers. The au- 
thors state that the possibility of 
auto-oxidation precludes the 
assumption that balata latex 
consists, like the synthetic high 
polymers, of a mixture of 
homologous polymers. 


2417 Staudinger, H., and Nodzu, R. 


*2418 Prettre, M. 


*2419 


High polymer compounds. Vis- 
cosity tests on paraffin solutions. 
Berichte der Deutschen chemis- 
chen gesellschaft, v. 63, 1930, 
p. 721-724. 3p. The connec- 
tion between viscosity and 
mean molecular weight was 
studied on fractions of a mix- 
ture of highly polymerized 
saturated hydrocarbons, and on 
several homologues of this se- 
ries. The time of efflux of these 
equally concentrated paraffin 
solutions increased with the 
molecular weight. 


Mechanism of the 
oxidation of hydrocarbons. Acta 
physiochimica, U.S.S.R., v. 9, 
no. 3-4, 1938, p. 581- 592. 7 p. 
The existence of the two in- 
flammation temperature regions 
of nearly all paraffin combus- 
tible mixtures allows the as- 
sumption that these mixtures 
can react according to two 
distinct mechanisms, one occur- 
ring at 200° to 300°, and one at 
definitely higher temperatures. 
Analogies between the kinetic 
relations valid for these two 
kinds of oxidation indicate the 
possibility that they are to some 
extent similar and that some 
similar chain reactions occur in 
both cases. 


Bach, A. Theories of spontaneous 


oxidation. Acta physiochimica, 
U.S.S.R., v. 9, no. 3-4, 1938, 
p. 381-394. 7 p. The histori- 
cal stages in the study of the 
mechanism of slow combustion 
processes and the activation of 
oxygen are surveyed. 


*2420 Schmid, G., and Jetter, U. IJn- 


*2421 


Gibello, H. 


fluence of longitudinal high-fre- 
quency (supersonic) vibrations 
on the magnetic behavior of 
nickel. Chapter III. Measure- 
ments on nickel wire taken with a 
ferrograph. Zeitschrift fiir 
elektrochemie und angewandte 
physikalische chemie, v. 48, no. 
10, October, 1942, p. 513-522. 
12 p. Progressive supersonic 
vibrations were introduced into 
annealed nickel wires of 1-mm. 
to 1.3-mm. diameter. By means 
of a ferrograph, hysteresis loops 
were taken of wires carrying 
sound vibrations and of those 
not vibrating, at different but 
more especially at weak field 
strengths. The changes in the 
hysteresis loops due to the 
supersonic vibrations were ex- 
amined in the light of their 
relationships to the intensity of 
sound, to the magnetic field 
modulation, and to super- 
imposed static tensile stress. 


Polyvinylacetal resins. 
Kunststoffe, v. 32, no. 6, June, 
1942, p. 180-182. 5 p. The 
properties, methods of produc- 
tion, and applications of poly- 
viny ‘lacetal resins are disc ussed. 
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The Collins-designed trans- 
mitter as operator sees it from 
his station in a Superfortress, 
Boeing— Wichita Photo. 


In the Boeing B-29 from the first 


THE FIRST MESSAGE from the Army’s first Boe- 
ing Superfortresses over Japan, on the Yawata 
mission of June 15, 1944, was transmitted by a 
Collins radio transmitter of the type shown 
above. From that time on, this transmitter has 
been standard equipment for all the Superforts, 
as it is also for the larger Naval aircraft. 

As the Army and Navy demand increased, 
requirements exceeded the capacity of the exten- 
sive Collins facilities, and other manufacturers 
of radio equipment were drawn into the produc- 
tion program, aided by Collins engineers. Total 
deliveries have been very large. 


Collins engineering and production have gained 
much valuable experience during the war in 
providing reliable radio communications under 
all operating conditions in practically every 
quarter of the globe. This experience will be 
available to commercial and personal users as 
soon as military requirements permit. Collins 
Radio Company, Cedar Rapids, Iowa; 11 West 
42nd Street, New York 18, N. Y. 
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Superfortresses blast 
and roast Japs. Offi- 
cial photo U.S.A.A.F. 
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The Coming Age of Rocket 


Power 
G. Edward Pendray 


Contents: An Equal and Contrary 
Reaction; The Hunger of the Beast; 
Engines for a Day to Come; Air, Flame 
and Power; The Rocket as It Flies; 
Saltpeter’s Child; The Persistent Man; 
Rooting of the Seed; Years of Tribula- 
tion; The Sword of Fire; “With Ten- 
fold Fury’; Giant’s Hand; To Seale 
the Heights; Over Land and Over Sea; 
Faster than the Sun; Journeys to the 
Moon?; The Day to Come. 


The use of rockets and jet propulsion 
has become of such major importance 
that each new book on the subject is of 
compelling interest. However, much 
of the important work now under way 
cannot be discussed because of the 
restrictions placed on the disclosure of 
technical development. 

In this book, the author, who has been 
identified with rocket research for many 
years, not only gives excellent back- 
ground material but reviews the use of 
reaction propulsion in this war, so far 
as it can be disclosed. The fuel problem 
is considered in detail and the different 
forms of propellents are evaluated. 
The many uses to which reaction engines 
can be put are described. Like all pro- 
ponents of this form of propulsion, the 
author looks into the future and explains 
the limitations and possibilities of inter- 
planetary travel. 

The book is written for the layman 
and will give to anyone interested in 
this important field the fundamentals 
which will let him have a basis for fol- 
lowing new developments as they are 
made. Harper & Brothers, New York, 
1945; 244 pages, $3.50. 


The Superfortress Is Born 


Thomas Collison 


Contents: Reconnaissance; Concep- 
tion; Creation; Production; Flight 
Test; Carry On; The Battle of Kan- 
sas; Flying as to War; Objective: 
Yawata. 


For many months the B-29 was the 
“hush hush” airplane of the Army Air 
Forces. Gradually it came off the re- 
stricted list and now the complete story 
of its design, production, testing, and 
use can be told. 

The history of this backbone of the 


' attack on Japan is one of the miracles 


of modern engineering. How it was 
conceived and developed under terrific 
pressure is told without restraint in this 


With the exception of 
aeronautical annuals and 
books published outside the 
United States, books re- 
viewed in this section may 
be borrowed without charge 
from The Paul Kollsman 
Library of the Institute of 
the Aeronautical Sciences, 
1505 RCA Building West, 
50 Rockefeller Plaza, New 
York 20, N. Y. 


account of the success of Boeing en- 
gineering skill. Interwoven in _ this 
record are sketches of the previous 
achievements of the Boeing Aircraft 
Company and of the men who partici- 
pated in its progress. 

The book is illustrated by many 
photographs of the: activities involved 
in designing, testing, building, and oper- 
ating the airplane; close-ups of its 
components; and portraits of the lead- 
ers credited with its creation. There are 
also drawings of the craft and its parts, 
and of its prototypes. 

That the B-29 will play a critical part 
in the crushing of Japan no one doubts. 
Here, for the first time, is the story of 
the bomber that is preparing the way 
for victory. Duell, Sloan & Pearce, 
New York, 1945; 218 pages, $3.00. 


The Aircraft Year Book for 1945 


Howard Mingos, Editor 


Contents: The War in the Air; The 
U.S. Army Air Forces; U.S. Naval 
Aviation; The Air Transport Record; 
Training for Air Supremacy; Activities 
of the Federal Agencies; Airports and 


Airways; The Civil Air Patrol; The 
Aeronautical Organizations; New 


Things in the Air; Progress in Aviation 
Equipment; Flying Facts and Figures; 
Directory Section. 


In its 27th annual edition this year- 
book continues to record the progress 
of the aircraft industry, Government 
activities, and the work of American 
aeronautical organizations. Its chapters 
and statistical tables are derived from 
official sources and it is technically 
accurate. 

For many years it has been a standard 
reference work on the progress of avia- 
tion in the United States. Included is 
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the record of the U.S. Air Forces in all 
areas. Air transport and training are 
also given adequate treatment. Pic- 
torially, the annual brings the reader up 
to date on the latest developments in 
aircraft and their utilization. The di- 
rectory of the aircraft industry is an ex- 
cellent reference source for those who 
wish information about products and 
services. 

As the official publication of the Aero- 
nautical Chamber of Commerce of 
America, Inc., it continues to be an in- 
dispensable aeronautical book of refer- 
ence. Lanciar Publishers, Inc., New 
York, 1945; 688 pages, $6.00. 


Photographic Surveying 


B. B. Talley and Paul H. Robbins 


Contents: Introduction to  Photo- 
graphic Surveying; The Photograph; 
Terrestrial Photogrammetry; Photo- 
graphic Equipment; Interpretation of 
Aerial Photographs; Planning the Pho- 
tographic Flight; Image Displace- 
ments; Control and Its Extension; 
Compilation of Detail; Principles of 
Stereoscopy; Stereoscopic Plotting In- 
struments; Mosaics from Aerial Photo- 
graphs; Plotting from Oblique Photo- 
graphs; Applications of Photographic 
Surveying. 


Photogrammetry, the tool of modern 
mapping, is discussed in this book. The 
author describes in easily understood 
language the photographic equipment 
required, the interpretation of aerial 
photographs, and the planning of the 
photographie flight. The principles on 
which the geometry of the aerial photo- 
graphs are based are explained. Other 
sections deal with the principles of 
stereoscopy, stereoscopic instruments, 
the making of mosaics from aerial photo- 
graphs, plotting from oblique photo- 
graphs, and applications of photographic 
surveying. Tables of stereoscopic par- 
allax are included. Pitman Publishing 
Corporation, New York, 1945; 223 
pages, $3.00. 


Dynamic Meteorology 


Jérgen Homboe, George R. Forsythe, 
and William Gustin 


Contents: Dimensions Units; 
Thermodynamics of a Perfect Gas; 
Thermal Properties of Water Substance 
and Moist Air; Hydrostatie Equilib- 
rium; Stability of Hydrostatic Equilib- 
rium; The Equation of Motion; Hori- 
zontal Flow; Wind Variation Along the 
Vertical; Wind Variation Along the 
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Trade Mark 
Reg. U.S Pot. Off. 


6 Channel Switching and 
Balancing Unit . . $19500 


12 Channel Switching and 
Balancing Unit . . $99500 


20 Channel Switching and 
Balancing Unit. . $43000 


20 Point Switching Only 
Unit .... + $8650 


ENGINI 


ERING REVIEW 


-JULY, 


1945 


NEW! tow prices! 


The problem of increasing the serviceable- 
ness of the SR-4 strain gages without multi- 
plying the indicating devices is best solved 
by the use of switches. However, ordinary 
switches in usual circuits will not serve be- 
cause Contact resistance variations introduce 
uncontrollable errors whose magnitude may 
be of the same order as that of the quantity 
being measured. 


Therefore, the SR-4 switching and balanc- 
ing units shown have been designed to serve 
the strain gage user. High grade switches are 
used in circuits designed to minimize the 
effect of contact resistance and provision is 
made for convenient means of balancing 
several strain gage circuits to a common 
datum line prior to the start of the test. 


These units are real time savers and no 


user of gages should be without them. 


The Baldwin Locomotive Works, Baldwin 
Southwark Division, Philadelphia 42, Pa., U.S.A. 
Offices: Philadelphia, New York, Boston, Chicago, 


St. Louis, Washington, San Francisco, Detroit, 


Cleveland, Houston, Pittsburgh. 


THE BALDWIN 
GROUP 


BALDWIN 


TESTING EQUIPMENT 


Ver 
ani: 
anc 


Zor 


met 
wht 
be 
scie 
and 
phy 
bee 
grol 
of 1 
phe 
atm 
vec 
kno 
quil 
troc 
nee 
sub, 
phy 
Joh 
194. 


pur 
cTos 
reac 
line 
beti 
the 

shor 


|__| 
S tchi ng | 
SSMS o 
2 PS Tas Yor 
» Yor 
& witl 
: Mr. 
Sou 
intr 
gray 
try. 
H 
t > n 
phis 
tual 
Air 
H 
oy 
an 
of 
gres 
self. 
rou 
plac 
skil 
func 
ske 
part 
BY of t 
by t 
Cay 
Wir 
| ::: 


Vertical in the Surface Layer; Mech- 
anism of Pressure Changes; Circulation 
and Vorticity; Theory of Waves in a 
Zonal Current. 


This basic textbook theoretic 
meteorology is intended for students 
who are preparing for a professional 
career in meteorology. It should also 
be helpful to students of such applied 
sciences as aerodynamics, geophysics, 
and hydrology, and to students of pure 
physics. The aim of the authors has 
been to provide the theoretic back- 
ground required for an understanding 
of the physical behavior of the atmos- 
phere and its motions. The theory of 
atmospheric motion is developed in 
vector notation. However, no previous 
knowledge of vector methods is re- 
quired, the vector operations being in- 
troduced and explained gradually as the 
need arises in the development of the 
subject. Only a general knowledge of 
physics and calculus is presupposed. 
John Wiley and Sons, Ine., New York, 
1945; 378 pages, $4.50. 


Book 


High Journey, by Carleton Put- 
nam; Charles Scribner’s Sons, New 
York, 1945; 308 pages, $2.75. 

It is infrequent that an executive in 
the aviation industry is so gifted 
with literary facility of expression as 
Mr. Putnam, President of Chicago and 
Southern Air Lines, whose philosophic, 
introspective observations give his bio- 
graphic work a unique place in the 
writings on the air-transport indus- 
try. 

Having established a start by the 
purchase of a Curtiss Robin and making 
cross-country flights for pleasure, he 
reached a determination to start an air 
line. His first effort was a coastal route 
between Los Angeles and San Francisco, 
the Pacific Seaboard Airlines. After a 
short term of operation he became the 
successful bidder on the Chicago-Mem- 
phis-New Orleans route, which even- 
tually became the Chicago and Southern 
Air Lines. 

His description of the vicissitudes of 
a pioneer air-transport operation is the 
principal theme of the book and it adds 
an enlightening chapter to the history 
of American air transport. But the 
great charm of the book is the author’s 
self-analysis and his outlook on his sur- 
roundings as he flies from place to 
place. It is here that he exhibits his 
skill as an observer who is interested in 
fundamentals as well as externals. His 
sketches of cities with which he is 
familiar are among the most interesting 
parts of the book. 

This is an excellent airman’s travelog, 
as well as an exceptionally clear picture 
of the difficulties that were overcome 
by the early operators of air lines. 


We Flew Without Guns, by Flight 
Capt. J. Gen Genovese; The John C. 
Winston Company, Philadelphia, 
1945; 304 pages, $2.50. 


BOOKS 


Coasts, Waves and Weather for 
Navigators 


John Q. Stewart 


Contents: Coast Lines, Terrain, and 
Routes; Oceanography for Navigators; 
Meteorology for Navigators. 


Written primarily for marine and air 
navigators, this book explains the physi- 
cal environment in which navigation is 
carried on. Facts and principles con- 
cerning land, sea, and air are presented. 
The book is divided into three parts, 
the first of which deals with coastlines, 
terrain, and routes; the second with the 
sea; and the third with the weather. 
Each is directed to the practical inter- 
ests of the navigator and world traveler, 
rather than to the training of students 
who intend to become professional 
physiographers, oceanographers, or me- 
teorologists. The book may be used to 
supplement any standard text on navi- 
gation. Ginn and Company, Boston, 
1945; 348 pages, $3.75. 


Notes 


The experiences of the ferry pilots of 
the Royal Air Force and the pilots who 
flew for the China National Airlines are 
as sensational as many of the combat 
flights of Army or Navy pilots. In this 
book an American commercial pilot who 
was “washed out” at Randolph Field 
joined the Royal Air Force and flew in 
England. His adventures there, mostly 
under bad weather conditions, make 
interesting reading. 

Later, as a pilot who flew “over the 
hump” from India to China and back, 
he encountered flying of the most dan- 
gerous kind. Attacks by the Japanese, 
ice, zero visibility, and faulty engines, 
all made the flights extra hazardous. 
The author tells of his experiences in 
India, of hunts in the jungle, and of 
bringing a leopard cub home at the end 
of his contract. 

As a record of one of the pilots who 
flew under contract rather than in serv- 
ice the book offers convincing evidence 
of the dangers and hazards this type of 
airman met and overcame. 


Superfighter, the Mustang, by the 
Editors of Air News; Duell, Sloan 
and Pearce, Inc., New York, 1945; 
32 pages, $1.00. 

This brochure gives the history of the 
development of the P-51, the P-51D, 
the A-36, the Texan, and the Mitchell, 
all products of North American Avia- 
tion, Inc., under the guidance of J. H. 
Kindelberger. 

The speed with which the Mustang 
was designed and built for the Royal Air 
Force is one of the epics of American air- 
craft manufacture. The excellence of 
this superfighter and its successes in 
both the European and Asiatic cam- 
paigns make it one of the outstanding 
achievements of the aircraft industry 
during the war. 
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Nontechnical descriptions are given 
of the principal parts of the Mustang, 
illustrated by cutaway, ‘‘transparent,”’ 
and ‘“‘exploded”’ views. Other chapters 
review some of the services rendered 
by the P-51 and the A-36 fighter- 
bomber. The history of the AT-6 and 
the B-25 is traced briefly. 


A Very Present Help, by Lt. Gen. 


Sir William Dobbie; Zondervan 
Publishing House, Grand Rapids, 


Mich., 1945; 135 pages, $1.50. 

General Dobbie was the heroic gov- 
ernor of Malta when it was the ‘“‘most 
bombed spot on earth.’’ In this book 
he pays tribute to the faithfulness of 
God and the power of prayer. 


Autumn Leaves, by P. W. Litch- 
field; Goodyear Tire & Rubber Com- 
pany, Akron, Ohio, 1945; 125 pages. 

One of the leaders of American in- 
dustry gives his philosophy of life and 
business in this book intended to assist 
men in planning their activities in both 
working time and leisure time. 

Dr. Jerome C. Hunsaker wrote a fore- 
word which tells about the achievements 


of Mr. Litchfield. 


Medals for Marines, by Rolfe Bos- 
well; Thomas Y. Crowell Company, 
New York, 1945; 211 pages, $2.00. 

Up to January 1, 1945, there had 
been bestowed a total of 134 Medals of 
Honor for valor in this war. Of that 
total, 30 went to naval personnel and 
25 to marines. The stories of 18 of 
these marines are given in this book. 

Of the 18, ten were pilots whose con- 
duct in combat was “above and beyond 
the call of duty.””. The pilots so honored, 
whose records are given in this book, are 
Cannon, Fleming, Smith, Galer, Foss, 
Bauer, Swett, Walsh, Boyington, and 
Hanson. Their exploits add to the long 
record of heroic deeds of the Marine 
Corps. 


Betio Beachhead, by Capt. Earl J. 
Wilson, Lt. Jim G. Lucas, Sgt. 
Samuel Shaffer, and Lt. C. Peter 
Zurlinden; G. P. Putnam’s Sons, 
New York, 1945; 160 pages, $2.50. 

Tarawa, of which Betio is a part, will 
always be one of the legends of the valor 
of the Marine Corps. It was the first 
seaborne assault upon a heavily de- 
fended coral atoll. As Lieutenant 
General Vandegrift says in his summary 
of the operation, ‘“There are those who 
thought after Tarawa that naval shelling 
and aerial bombardment alone should 
have done the job. They believed that 
sufficient weight in tonnage of bombs 
and shells would have knocked out the 
defenders . .. . their voices were silenced 
by subsequent operations.” 

This book is a factual minute-to- 
minute account of one of the great 
battles of the Pacific war. 


The First Book of Model Aircraft, 
by Richard Chick; The Studio Pub- 
lications, Inc., New York, 1944; 63 
pages, $1.00. 

For the beginner in model-making, 
this manual will provide instructions 
that are needed to build some of the 
most interesting miniature reproduc- 
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An Outstanding 
Authority Reports on 
Rockets and their Future 


THE COMING AGE 
OF 


THE COMING AGE OF 


By G. EDWARD PENDRAY 


‘“,..illuminating...He 

traces the history of rocket 
flight with admirable com- 
pleteness, and analyzes in 
understandable language the 
possibilities for the future. 
Many illustrations make this 
one of the best introductions 
to a very up-to-the-minute 
subject.”"—Chicago Tribune 


“One of the organizers of the 
American Rocket Society and 
builder of experimental rock- 
ets, Pendray writes with 
authority. His scientific stand- 
ards are high, but this in no 
way detracts from the enter- 
tainment value of his book. 
The Coming Age of Rocket 
Power sets a new high in the 
reporting of this promising 
tool of man.” 

—Chicago Sun Book Week 


Specialists and laymen alike 
will find here answers to many 
of their questions about the 
rocket principle as well as a 
persuasive argument for the 
present value and future po- 
tentialities of this great devel- 
oping power. The text is 
supplemented by numerous 
line drawings and photo- 
graphs as well as an appendix 
which includes a useful glos- 
sary of rocket terms and 
thumbnail sketches of rocket 
experimenters, 


At all 
bookstores 
$3.50 


HARPER & BROTHERS. 


49 EAST 33rd St., N. Y. 16 
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tions of airplanes used in the war. 


Starting with simple models it pro- 
ceeds to those that are more difficult to 


make. 

The instructions are clear and easily 
understood, so that anyone who desires 
to make these interesting replicas will 
find the book handy guide to this 
hobby. 


Justice in Transportation, by Arne 
C. Wiprud; Ziff-Davis Publishing 
Company, New York, 1945; 197 
pages, $2.50 

This exposé monopoly control of 
American transportation by a Special 
Assistant to the Attorney General makes 
the claim that the railroads have com- 
bined to retard the nation’s economic 
development. This anticompetitive 
philosophy has been contrary to the 
wishes of ( the writer be- 
lieves. 

This policy 
and bus transp< 
nold in a forews 


ongress, 


is had its effect on air 
rtation. Thurman Ar- 
rd claims that the rail- 
ways managed to keep air express at 
undue costs through the contracts with 
the Railway Express Agency. Although 
the book is primarily about railways, it 
has many references to air transporta- 
tion. 


My Rival, the Sky, 
Kurtz; G. P. Putnam’s Sons, 
York, 1945; 218 pages, $2.50. 

The wife of a pilot who fought 
through the Philippine and South 
Pacific campaigns tells the story of her 
emotional experiences from the time of 
her husband’s student pilot days to 
coloneley and combat duty in the Air 
Forces. 

It is a book that gives the mental 
reactions of a young woman who takes 
Army life seriously and from first-hand 
observation has written of the intimate 
effects of separations and reunions. It 
is a wife’s story and reflects the attitude 
of thousands of other wives whose hus- 
bands are in the service overseas. 


by Margo 
New 


Elementary Statistics, by Hyman 
Levy and E. E. Preidel; The Ronald 


Press Company, New York, 1945; 
184 pages, $2.25 
Part of the work on statistics and 


probability has been taught at 
the Imperial College of Science, London, 
is covered in this book, which is one of 
Nelson’s Aeroscience Manuals. It is 
suitable for the use of first-year en- 


wl } 


gineering students and students of 
mathematics and physics. Final chap- 
ters are devoted to the elements of 
quality control and the limitations of 
normal statistical analysis. 


Top-Management Planning, by Kd- 


ward H. Hempel; Harper & Broth- 
ers, New York, 1945; 414 pages, 
$4.50. 

Methods required for the postwar 
orientation of industrial companies are 
dealt with in this book. ‘“Scientific’’ 


and “practical” types of planning are 
presented side-by-side and analyzed, so 
that the reader may choose and develop 
his own technique of postwar plan- 
ning. 


REVIEW 


-JULY, 


Commercial Air Transport; The 
Ayrshire Post, Ltd., Ayr, Ayrshire. 
1945; 16 pages, 3d. 

Transport Tomorrow; 
shire Post, Ltd., Ayr, Ayrshire, 1944: 
16 pages. 

North Atlantic; The Ayrshire Post. 
Ltd., Ayr, Ayrshire, 1944; 24 pages 
ls. 

British views on air transport are set 
foxth in these three aviation surveys 
“Transport Tomorrow’’ discusses the 
future of air transport from 
angles. ‘North Atlantic’’ 
history of Scottish 
scribes 
poses a practical means of developing 
air transport to handle traffic in volume 
on the trade routes of the Northern 
Hemisphere. Plans for the expansion of 
Prestwick airport also are described, 
“Commercial Air Transport” discusses 
British plans and prospects in this field, 


various 
outlines the 
aviation and de. 


Theory of Functions, by Konrad 
Knopp, translated by Frederick Bage- 
mihl; Dover Publications, New York, 
1945; 146 pages, $1.25. 

This book is a translation of Part I of 
the fifth edition of the German book 
Theory of Functions. Several changes 
have been made in order to conform to 
common English terminology and_no- 
tation, and to render certain passages 
more precise or rigorous than they are 
in the German volume. The proofs of 
Lemmas 1 and 2 were found to be in- 
correct and proofs remedying this defect 
were substituted. The bibliography 
has undergone some minor changes and 
a few helpful references have been added 
to the text. 


An Application of Precise Baro- 
metric Altimetry to Aerial Photo- 
grammetry, by Arthur H. Faulds; 
Syracuse University, Syracuse, N.Y., 
1945; 48 pages. 

The results of an investigation of a 
method for combining barometric altim- 
etry with photogrammetric processes 
are set forth in this report. It is shown 
that altimeter readings can be combined 
with photographic measurements to 
obtain horizontal as well as vertical con- 
trol data to be. used in mapping by 
stereometric or other photogrammetric 
In this manner, practically 
all of the more costly field work for ob- 
taining horizontal control data by the 
customary triangulation and transverse 
methods can be eliminated. 


pre cesses. 


Practical Marine Navigation, by 
James A. Stowell; Addison-Wesley 
Press, Inc., Cambridge, Mass., 1945; 
133 pages, $2.50. 

This textbook has been written with 
the object of providing a means of 
rapidly and clearly imparting an ele- 
mentary knowledge of navigation to 
the average student. It is stated that 
the text has proved successful in cutting 
down the classroom time required to 
complete the course in geo- and celo- 
navigation. 

The volume has been compiled in a 
systematic form and advances step by 
step into the problems, treating each 
separately, and combining these parts 
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into the practical everyday problem 
that the navigator will use in his work. 
An example representative of every 
possible case that might arise has been 
included. Formulas and forms for solv- 
ing and computing the various problems 
used have been simplified and written 
in plain language. 


Stress Analysis for Airplane Design, 
Book I, by International Correspond- 
ence Schools Staff in collaboration 
with F. K. Teichmann; International 
Textbook Company, Scranton, Pa., 
1944; 177 pages, $2.25. 

Stress Analysis for Airplane Design, 
Book II, by International Corre- 
spondence Schools Staff in collabora- 
tion with F. K. Teichmann and Ger- 
ald Goertzel; International Text- 
book Company, Scranton, Pa., 1944; 
158 pages, $1.80. 

Two of three books on the subject of 
stress analysis as applied to the design 
of aircraft. Book I is devoted to the 
fundamental principles of forces, the 
elastic properties of materials, tension 
members and their design, and the anal- 
ysis of the stresses in beams and 
columns. 

Book II deals with the analysis of 
stresses in trusses and semimonocoque 
structures, and the design of thin-web 
beams, ete. 


Effect of Federal Taxes on Growing 
Enterprises, by J. Keith Butters and 
John Lintner; Division of Research, 
Graduate School of Business Ad- 
ministration, Harvard University, 
Boston, 1945; 34 pages, $0.50. 

This is the third of a series of studies 
carried out to reveal the way growing 
enterprises are affected by Federal 
taxes. It deals with the formation and 
growth of the Lithomat Corporation 
and the effect of Federal taxes on this 
project. 


Climate of Indiana, by Stephen 
Sargent Visher; Indiana University, 
Bloomington, Ind., 1944; 511 pages, 
$4.00. 

Climatological information and data 
about the State of Indiana are presented 
in this book. More than 300 climatic 
maps of the state are included. Semi- 
popular summaries or introductions 
precede most of the topics discussed. 

The first of the 27 chapters, “In- 
diana’s General Climatic Features and 
Their Bases,” is a 50-page summary of 
the next 18 chapters. The second chap- 
ter is devoted to average and near-aver- 
age temperatures; the next three chap- 
ters discuss exceptionally high and low 
temperatures, and killing frosts and the 
length of the growing season. Then 
follow five chapters on rainfall and 
snowfall, normal and near-normal pre- 
cipitation, especially wet months and 
seasons, drought, snowfall, and rainfall 
intensity. The chapter on intensity con- 
tains data (mostly shown by maps) on 
the amount of rain that has fallen in 
periods of various lengths such as 15 
min., 1 hour, 12 hours, 1 day, 3 days, 
and 6 days. Floods are discussed in 
Chapter XI, in regard to causes, conse- 
quences, and methods of reducing flood 
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damage. There are chapters on humid- 
ity and sunshine and three on winds, 
including thunderstorms and_ torna- 
does. 


Joint Airport Users Conference, 
Proceedings, called by National Aero- 
nautic Association; National Aero- 
nautie Association, Washington, D.C., 
1945; 199 pages, $3.00. 

The proceedings of the Joint Airport 
Users Conference, which was held at 
Washington, July 24-25, 1944, are pre- 
sented in this booklet. The National 
Aeronautics Association decided to pub- 
lish the proceedings in booklet form be- 
cause of the information regarding air- 
craft landing facilities which was 
brought forth in the addresses and dis- 
cussions. A supplement to the pro- 
ceedings, containing the state laws re- 
lating to airports, airport zoning, and 
air navigation facilities is included. 


Airplane Crash Fire Fighting Man- 


ual; National Fire Protection Asso- 
ciation, Boston, 1945; 96 pages, 
$1.00. 


Information is given about the best 
methods of meeting fire hazards in air- 
craft that have been damaged in land- 
ing. Among the subjects discussed are 
fire-fighting equipment, the relation of 
the airplane structure to fire fighting 
and rescue, basic fire hazards, fixed and 
portable fire protection on the airplane, 
rescue operations, and airfield opera- 
tions. 


Engineering Preview, by L. E. 
Grinter, Harry N. Holmes, H. C. 
Spencer, Rufus Oldenburger, Charles 
Harris, R. G. Kloeffler, and V. M. 
Faires; The Macmillan Company, 
New York, 1945; 581 pages, $6.00. 

This introduction to engineering has 
been written for students in the senior 
year of high school and the freshman 
year of college. It contains the back- 
ground material required for the ulti- 
mate study of any specialized field of 
engineering. Sections of the book are 
devoted to mathematics, chemistry, 
physies, technical drawing, and the use 
of the slide rule. Some basic engineer- 
ing applications of physics which are 
discussed include illumination, electric 
power, electronics, mechanics, heat 
engines, and refrigeration. 


Industrial Organization and Man- 
agement, by Lawrence L. Bethel, 
Franklin S. Atwater, George H. E. 
Smith, and Harvey A. Stackman, Jr.; 
McGraw-Hill Book Company, Inc., 
New York, 1945; 798 pages, $4.50. 

The established principles on which 
the different functions of industrial 
management are based are set forth in 
this book. The volume has been writ- 
ten to serve as an introductory text for 
the student, to assist engineers, lawyers, 
and accountants dealing with industry, 
and to aid practitioners in industrial 
management. It is divided into four 
main sections, which are devoted to 
American industry, the organization of 
the industrial enterprise, the operation 
of the industrial enterprise, and the 
coordination of the industrial enter- 
prise. 


Private Plane Survey, conducted by 
Esquire Magazine; Esquire Research 
Department, New York, 1944; 14 
pages. 

A report is given of a survey of the 
United States market for private planes. 
Questionnaires were sent to 34 airplane 
manufacturers to obtain their opinions 
regarding the best prospect for private 
planes, the kind of private planes which 
would meet with the greatest public 
acceptance, and the factors that would 
make it possible to sell private planes 
with the least sales resistance. The 
results of the survey are summar- 
ized. 


How to Solve it, by G. Polya; 
Princeton University Press, Prince- 
ton, N.J., 1945; 204 pages, $2.50. 

This is an elementary book on the 
solution of problems, in which a unique 
method of treatment is used. The 
illustrative material is largely mathe- 
matical but the method is applicable in 
principle to many scientifie and en- 
gineering problems. 


Industrial Plastics, by Herbert R. 
Simonds; Pitman Publishing Cor- 
poration, New York, 1945; 396 
pages, $5.00. 

This is the third edition of a book 
written primarily as a source of informa- 
tion about plastics for users of industrial 
and structural materials. The intro- 
duction of high-frequency heating, to- 
gether with the development of several 
important new materials since the pub- 
lication of the second edition, has led to 
the publication of this revised volume. 
Several new chapters have been added 
and the new commercial plastics are 
described. 


An Introduction to Heat Engines, 
by EK. A. Alleut; The University of 
Toronto Press, Toronto, Canada, 
1943; 298 pages, $2.75. 

The author surveys the field of heat 
engines and indicates how the same 
general scientific principles are applied 
to engines of all kinds. No complete 
descriptions of engines are given but 
each chapter is illustrated by applica- 
tions taken from steam engines, tur- 
bines, air compressors, and internal- 
combustion engines, to accentuate their 
similarities as well as their differences. 
The opening chapters are devoted to 
thermodynamic principles and a histori- 
cal summary written to indicate why 
certain types of mechanisms survived 
and others failed. 


The Aircraft Servicing Manual, by 
T. G. Preston and G. W. Williamson; 
Paul Elek (Publishers) Ltd., London, 
1945; 126 pages, 10s. 6d. 

This is a guide book on the mainte- 
nance of military and civil aircraft. Em- 
phasis is placed on civil aircraft because 
the manual is especially intended as a 
guide for those who will choose aircraft 
engineering as their postwar career. 
Information is supplied about aircraft 
inspection, air-frame construction, in- 
struments, engine servicing, and the 
maintenance of the complete air- 
craft. 
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LIGHT landings for HEAVYweights! 


To help make safe landings, giant transport planes, such as the 
Constellation illustrated, are equipped with AEROLS (Cleve- 
land Pneumatic shock absorbing landing gear). By protecting 
plane, crew and cargo, AEROLS contribute substantially to 
aviation’s progress—as planes grow in size, weight and speed, 
AEROLS help solve their landing problems. ¢ Our major 
products, used in many industrial fields, are mentioned below. 
Whatever your needs, Cleveland Pneumatic engineers offer 
you the benefit of over 50 years manufacturing experience. 


THE CLEVELAND PNEUMATIC TOOL CO., Cleveland 5, Ohio 
Speed Final Victory! Buy MORE War Bonds 


CLEVELAND ROCK DRILLS CLECO AiR TOOLS 


/° CLE-AIR SHOCK ABSORBERS AEROL RETRACTABLE LANDING GEAR 


CLEVELAND PNEUMATIC 
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Plastische Eigenschaften von 
Kristallen und Metallischen Werk- 
stoffen (Plastic Properties of Crys- 
tals and Metallic Materials), by 
Albert Kochendoerfer; Verlag von 
Julius Springer, Berlin, 1941; pub- 
lished and distributed in the public 
interest by authority of the Alien 
Property Custodian by Edwards 
Brothers, Inc., Ann Arbor, Mich., 
1944; 312 pages, $9.30. 


The author presents the results of an 
experimental investigation of the plastic 
characteristics of monocrystals. 

The principal chapters are as follows: 
Qne-Directional Homogeneous Defor- 
mation of Mono-Crystals; Homogeneous 
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Alternating Deformation of Mono- 
Crystals; Non-Homogeneous Deforma- 
tion of Mono-Crystals; One-Directional 
Deformation of Metallic Materials; 
Alternating Stress on Metallic Ma- 
terials; Mathematical Supple- 
ment. 


Einfuehrung in die Klassische 
Elektrodynamik (Introduction into 
Classic Electrodynamics), by Johan- 
nes. Fischer; Verlag von Julius 
Springer, Berlin, 1936; published and 
distributed in the public interest by 
authority of the Alien Property Cus- 
todian by Edwards Brothers, Inc., 
Ann Arbor, Mich., 1944; 199 pages, 
$5.50. 
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The author states that this book 
should not be considered as a textbook 
but, as its title states, as an introduction 
to the subject of classic electrodynam- 
ics. It presupposes a certain knowledge 
of electricity and magnetism. 

The book is divided into the follow- 
ing sections: Electric and Magnetic 
Fields Without Interaction; Electro- 
static Field in a Vacuum; Electro- 
static Field with Consideration of Non- 
Conductors; Calculation Method for 
Electrostatics; Magnetostatic Field; 
Electric Field of Flow in Conductors; 
Interacting Electric and Magnetic 
Fields; Laws of Interaction; Quasi- 
Stationary Phenomena; Propagation 
Phenomena. 


Institute News—Personnel Opportunities 


company offering postwar future com- 
bining engineering and flying. Past 
employment includes several years as 
consulting engineer and chief engineer 
with large company. No objection to 
traveling. Address inquiries to Box 307, 
Institute_of the Aeronautical Sciences. 


Airline Engineer—Graduate Aero- 
nautical Engineer, B. of A.E. with 
major in Air Transport. Two years’ 
extensive practical experience with ma- 
jor air line as maintenance and opera- 
tions engineer. Thoroughly familiar 
with problems relating to design, per- 
formance, and economic studies of pres- 
ent and postwar aircraft. Desires 
change but wishes to remain in air-line 
industry and continue with same type 
research and development. Address 
inquiries to Box 306, Institute of the 
Aeronautical Sciences. 


Sales and Service Engineering Ex- 
ecutive, fifteen years’ experience in 
airplane, engine and accessory design, 
service and sales, air-line maintenance 
engineering. Seeking position offering 
executive responsibilities organizing and 
directing sales and service activities or 
air-line maintenance engineering organi- 
zation, either in this country or Latin 
America. Long residence in Latin 
America. Speak both Spanish and 
Portuguese. Will consider major oil 
company aviation department. Ex- 
cellent references. Available for im- 
mediate employment. W.M.C. require- 
ments complied with. Address inquiries 
to Box 305, Institute of the Aeronautical 
Sciences, 


Engineer—B.S.Ae.E. Eight years’ 
varied aircraft experience, project 
engineer, design group leader, structural 
design and stress analysis. Interested in 
essential position in Los Angeles area. 
Release available. Address inquiries to 
Box 303, Institute of the Aeronautical 


Sciences. 


(Continued from page 68) 


Engineer—Visualizer. Has broad 
and varied experience in the applica- 
tion.of industrial visual aids (graphic 
illustrations) to employee indoctrina- 
tion, production, plant layout, tool 
design, methods, cost analysis, sales, 
and service manuals. Developed 
methods to prepare such drawings 
economically. Desires additional work 
from medium size company for own 


office. Address inquiries to Box 302, 
Institute of the Aeronautical Sci- 
ences. 


Industrial Designer—Stylist. Var- 
ied experience in product and interior 
design. Recently completed redesign 
of series of aircraft-engine test equip- 
ment. Desires additional clients for 
aircraft accessories styling or small 
plane interior styling. Address in- 
quiries to Box 301, Institute of the 
Aeronautical Sciences. 


Works Manager or Executive Engi- 
neer: College education; 39 years of 
age; married and have family. Broad 
experience in Industrial Engineering; 
Management; Production and Engi- 
neering. Proved performance in ca- 
pacities of Works Manager; Plant 
Manager; Executive Engineer; Plant 
Superintendent; Industrial Engineer 
and Experimental Research Manager. 
Nine years aeronautical; seven years 
steel fabrication (all phases); and 
three years’ heavy construction ex- 
perience. Extensive Army and Nav 
contacts. Now in East. Will con- 
sider any location including foreign. 
Statement of availability and refer- 
ences will be furnished. Address in- 
quiries to Box 300, Institute of the 
Aeronautical Sciences. 


Helicopter Engineer (B.S. in Aero. 
Engineering) 5 years’ experience in 
helicopter theory, design, and con- 
struction; has just completed success- 
ful helicopter for small company; did 
entire design, stress, weights, and 
aerodynamics. Desires position in 


supervisory design capacity in reliable 
company. Address inquiries to Box 
298, Institute of the Aeronautical 
Sciences. 


Aeronautical Engineer and Con- 
sultant—Seventeen years in the avia- 
tion industry on military and com- 
mercial airplanes including develop- 
ment, design, administration and direc- 
tion of engineering groups, company 
representative at Service procurement 
centers and engineering flight test ex- 
perience. Desires a permanent and 
responsible position in engineering or 
engineering sales or as a technical rep- 
resentative in the aviation industry or 
allied field. Address inquiries to Box 
294, Institute of the Aeronautical 
Sciences. 


Production Executive— Mechanical 
engineer with five years’ administra- 
tive experience in all phases of aircraft 
construction including line assembly 
methods, Tool and Jig design and one 
year as Director of experimental. 
Served ten years as Works Manager 
of large plant fabricating precision 
metal parts for automatic actuating 
mechanisms. Thoroughly familiar 
with modern precision machine shop 
practice serving eight years as Plant 
Manager. Manufacturing experience 
totals 26 years. Automotive back- 
ground. Enjoy a wide acquaintance 
among subcontractors in central and 
eastern area. Will travel. Address 
inquiries to Box 292, Institute of the 
Aeronautical Sciences. 


Research—Economic Planning and 
reporting work desired. Good back- 
ground in aviation manufacturing in- 
dustry, B.S. Degree in Economics, 
now working toward Masters Degree 
in Economics. Connection desired 
with aviation manufacturer or trans- 
port line. Address inquiries to Box 
286, Institute of the Aeronautical 
Sciences. 
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eas an Old Name in Metallurgy pe 
A BIG NAME IN BEARINGS 


N THE FIELD of metallurgy, 


as in every other business, 


three things contribute to in- 
dustrial leadership: engineering research, produc- 
tion skill, constant emphasis on precision and 
accuracy. These are the reasons why Mallory 
metallurgical products have been famous for over 
a quarter of a century. They explain, too, why 
Mallory Bearings have found wide acceptance 


in the aircraft industry. 


When airplane engines were stepped up in power, 
internal stresses were enormously increased. A 
more durable metal was needed for bearings—a 
metal, too, that was more heat-resisting. Metal- 
lurgical Research found that silver was the 


P. R. MALLORY & CO., Inc., 


answer to this problem, but silver was expensive 
and difficult to apply. 


Mallory was able to surmount these obstacles by 
developing a method of electrolytically applying 
silver to base metal backings. Then, Metallurgical 
Research evolved special mass production methods. 


Thousands of military planes today are equipped 
with Mallory Precision Bearings. Their perform- 
ance under strenuous conditions suggests great 


The skill 


possibilities for the peacetime future. 


and experience that evolved these bearings are 


yours to enlist in planning post-war products. 


We are open-minded to outside suggestions: ver) 


much interested in the “special” problem. Write 


for Form B-1000. 


INDIANAPOLIS 6, INDIANA 


FOR AIR COMPRESSORS + AIRCRAFT, AUTOMOTIVE AND DIESEL 
ENGINES + ELECTRIC GENERATORS AND MOTORS’ « ELEVATORS > 
FANS AND BLOWERS + GOVERNORS * HOME APPLIANCES * MACHINE 
TOOLS +» PUMPS + RAILROAD EQUIPMENT + ROLLING MILLS - 
STATIONARY’ AND PORTABLE ENGINES + STOKERS + TURBINES 
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Rework and Development Section 


Production Preview. 
operating methods of Bell Aircraft Cor- 
poration’s Rework and Development 
section are outlined. As reported, this 
is the department in which the first air- 
plane of each new model series is as- 


Functions and 


sembled and checked to ascertain 
whether the new or changed-design 
parts accurately fit the numerous other 
parts of the aircraft. The Bellringer, 
May, 1945. 


Low-Alloy Steels 


Armco Low-Alloy High-Strength 
Steels. Design and fabricating advan- 
tages of Armco low-alloy, high-strength 
steels are presented in a new 24-page 
booklet. It describes two low-alloy 
steels with minimum yield strengths of 
50,000 and 55,000 lbs. per sq.in. The 
booklet tells how these steels make pos- 
sible a lighter sheet steel ‘‘shell’’ to carry 
more of the load in transportation 
equipment. 

Sections of the book give information 
about drawing, forming, and welding 
the material, in addition to data on vari- 
ous designs. It contains tabulated 
specifications giving the physical and 
chemical properties of the steel and in- 
formation about its characteristics, as 
well as photographs and drawings. 
Among the applications featured is a 
type of auxiliary gasoline tank for large 
aircraft. The American Rolling Mull 
Company, Middletown, Ohio. 


Spray Equipment 


Catalog No. 15 describes Lonn Air- 
Saver blow guns and spray guns for 
industrial use. The booklet explains the 
principle of Lonn valves, which have 
only three working parts and give finger- 
tip control of air or water under pres- 
sure without the use of levers, springs, 
push buttons, packings, or screws. 
Charts show the cost of air or water de- 
livery through uncontrolled orifices by 
comparison with the savings to be ac- 
complished by using control equipment. 


Current models of these guns are pic- . 
£ 


tured, with information about their ap- 
plications and other pertinent details. 
The B. F. Goodrich Company. 


Aircraft Service Manual 


Service Manual for the Stinson Voya- 
ger, Series 10-A has been prepared to 
provide owners of these planes with a 
ready reference about details of con- 
struction and to act as a guide to main- 
tenance requirements. 


_and Catalo 


ouse Organs 


Each of the operational systems of the 
airplane is treated separately in the 
manual. Detailed descriptions are 
given, together with operational and 
maintenance procedures concerning the 
individual units. Where such informa- 
tion is pertinent, instructions for the re- 
moval and installation of parts are in- 
cluded. Service Department, Stinson 
Division, Consolidated Vultee Aircraft 
Corporation. 


Light-Plane Manufacturing Plant 


A Five Minute Trip Through the Cul- 
ver Plant. A series of pictures with de- 
scriptive captions portrays the different 
activities connected with the manufac- 
ture of a light airplane for private use. 
It shows the numerous processes in 
the manufacture of a plywood air- 
plane, from the inspection of the raw 
material to the service and replacement 
parts department. Culver’s Going 
Places, Vol. V, No. 1, Culver Aircraft 
Corporation. 


gues 


Data on Spot Welding 


Spotwelding Takes to the Air. Henry 
W. Yaeger. A loose-leaf manual has 
been prepared to help the individual 
worker grasp more readily the principles 
underlying the process of spot welding. 
It is designed also to serve as a refer- 
ence in the solution of problems that 
arise from time to time in actual prac- 
tice. The booklet explains in ordinary 
language the theories underlying spot 
welding and describes the machines used 
and the proper procedure to be followed 
in making the numerous types of spot 
welds. It includes advice for avoiding 
bad practices and for the prevention of 
accidents. Curtiss-Wright Corporation, 
Airplane Division, price $1.00. 


Bending Machines 


The Fairey “‘Benfold.”’ An illustrated 
booklet of 14 pages describes a new 
inachine designed to produce curved 
drawn sections. The machine combines 
folding and bending in a single opera- 
tion, replacing the previous practice 


The plywood fuselage of a Culver airplane is made ready for dipping into a 1,700-gal. 
tank of chemically treated sealer. The sealer makes the wood surface highly moisture 
resistant. 
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Work-- 


e Young Oil Temperature Regulator ... specially 


developed to automatically keep aircraft engine 


oil at proper temperature. 


ACTION ... fast and dependable . . . that’s what’s 
required of equipment which must keep pace with the 
stern demands of the sensational ‘*Thunderbolt.”’ 
Hordes of these superb fighting ships will be treating 
the Japs to the same medicine that made the Nazis yell 
“uncle.”’ Right along with each one will go a Young 
Aircraft Oil Temperature Regulator, proudly cutting 
warm-up time and providing the urgently needed anti- 
congealing characteristics for high altitude operation. 
Fast company? Yes, but Young is used to it, pioneering 
in the building of better heat transfer equipment. 
Whatever your aeronautical heat transfer requirements 


or problems . . . Young Engineers stand ready to help. 


YOUNG 


HEAT TRANSFER PRODUCTS 


Oil Coolers e Gas, Gasoline, Diesel Engine Cooling Radiators e Intercoolers e Heat Exchangers e Engine Jacket 
Water Coolers e Unit Heaters e Convectors e Condensers e Evaporators « Air Conditioning Units e Heating 
Coils e Cooling Coils e and a complete line of Aircraft Heat Transfer Equipment 


YOUNG RADIATOR CO., DEPT. 475-G, RACINE, WIS., U.S.A. 


JULY, 1945 


under which the draw bench was use 
to make a straight length of section, this 
being followed by bend or press forming 
to obtain required profile. It is state, 
that a member produced on the Bep. 
fold machine may have a profile , 
either a constant or a varying radiys 
Typical components that can be many. 
factured are the main rib beams, nog 
rib beams, fore and aft wing stiffeners 
bulkhead flanges, formers for mono. 
cOque, and ribs for floats. The bookle: 
describes the working principle of thy 
machine, its driving mechanism, an 
examples of its use. The Fairey Avio. 
tion Company, Ltd. 


Prewar, Current, and Postwar 
Aircraft 


Looking atthe Record. An illustrated 
booklet reviews the types of aireraft 
produced for commercial use before the 
war in various parts of the world, as well 
as the manufacturer’s present produe- 
tion and facilities. It contains a brie! 
reference to the commercial types to be 
produced after the war. Beech Air- 
craft Corporation. 


Electrical Instruments 


Catalog E-53 describes and illustrates 
apparatus for the measurement of di- 
rect-current resistance. It contains 
general information about the construe. 
tion and operation of separate instrv- 
ments and their application, and gives 
detailed descriptions of d.c. resistance 
bridges, standards and resistors, gal- 
vanometers, instrument parts, acces 
sories, and supplies. Leeds & Northru 
Company, Philadelphia. 


Stainless Steel Fastening Devices 


Specialists in Stainless is the title of a 
catalog and engineering handbook giv- 
ing information about stainless-steel 
fastening devices and other items made 
of that material. It includes a brief 
description of the manufacturer’s pro- 
duction facilities and information about 
fabricating processes for noncorrosive 
alloys. It contains technical data 
specifications, and drawings of bolts 
cap screws, nuts, pipe fittings, plugs, 
pins, rivets, screws, and washers, to- 
gether with a chapter on centerless 
grinding, and numerous engineering 
reference tables. Allmetal Screw Prod- 
ucts Company, New York. 


Leather Packings 


Hydraulic and Pneumatic Leather 
Packings is the title of a 63-page ring- 
bound textbook and catalog concerning 
the design and application of leathel 
packings for hydraulic and pneumati 
equipment. It contains descriptions o! 
the various types of leather packings, 
valves, and V-packings, together with 
technical data about the selection and 
use of such materials. There are many 
detailed drawings showing the installa- 
tion of packings in various mechanical 
devices, as well as advice and other en- 
gineering recommendations. Chicago 
Belting Company, Chicago. 
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Die-Less Duplicating 


Catalog No. 45-8 describes the Di-Acro 
system of die-less duplicating. It dis- 
cusses the method and reasons for its 
successful operation and contains in- 
formation about various models of 
benders, shears, and brakes. Repre- 
sentative parts made with this machine 
are described and illustrated and a page 
is given to questions and answers con- 
cerning the equipment. O’Neil-Irwin 
Manufacturing Company, Minneapolis. 


Rivet Nuts 


Rivnut Data Book. The first two 
pages of this booklet are devoted to 
an illustrated description of the Rivnut 
and its generalized applications. Next 
comes a description of types, head styles, 
and grip ranges. Selection of the 
proper Rivnut is treated in detail, in- 
structions for the drilling of the holes 
are given, and the correct method of 
installation is advised. Complete de- 
scriptions of tools are supplemented by 
information about tool adjustments. 
Charts show how ‘to order the Rivnut 
by its proper number. The booklet 
also lists the applications for which 
these rivet nuts are adapted. The 
B. F. Goodrich Company. 


Map of Air Routes 


World Air Routes. A new wall-size 
map shows the global air routes sug- 
gested by the Civil Aeronautics Board 
for U.S. flag lines. Based on an azimu- 
thal equidistant projection centered in 
the United States, the map is printed 
in five colors and is 42 in. by 50 in. A 
chronologic history of the progress of 
aviation, an air-line time-distance chart, 
and an explanatory text titled ‘Map 
Facts’ also appear on it. Air-Age 
Education Research, New York. 


Planiol-Szydlowski Supercharger 


Stratos Supercharger Uses Tilting 
Vanes. An explanation of the design, 
construction, operating principles, and 
advantagés of a supercharger intended 
to ration air to engines smoothly and in 
correct amounts from sea level up to 
very high altitudes. This Planiol- 
Szydlowski supercharger, as described, 
incorporates the use of a series of tilting 
vanes to control the amount of air flow- 
ing into the supercharger and to fit this 
volume of air to the engine’s varying 
demands at different altitudes. The 
article includes information about the 
engine problems that the supercharger 
helps to overcome, as well as some bio- 
graphic data about Andre E. P. Planiol, 
one of its developers. The Pegasus, 
June, 1945. 


Aircraft Forgings 


Forgings for Aircraft. In brief out- 
line form this pamphlet tells of the appli- 
cation of forgings to aircraft construe- 
tion. Not only does it describe the 
types of equipment and the materials 
used for the purpose, but it also explains 
how forgings have helped to overcome 
arcraft-engineering problems of com- 
bining great strength and toughness 
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Top left. The ‘mouth’ of the Planiol-Szydlowski supercharger is shown with tilting vanes 


in full-open position. 


planetary drive and detached auxiliary. 


with economy of size and weight. The 
Steel Improvement & Forge Company, 
Cleveland. 


Electromagnetic Devices 


Relays by Guardian, Catalog No. 10. 
This loose-leaf catalog contains illus- 
trations, detailed specifications, sug- 
gested applications, and operating data 
relative to a line of electromagnetic 
devices. It consolidates information 
about the company’s relays, solenoids, 
magnetic contactors, and switch parts. 
Guardian Electric Manufacturing Com- 
pany, Chicago. 


Spark-Plug Connectors 


Engineering Data: ‘Contact’? Spark 
Plug Connectors. Several catalog pages 
provide engineering data on high-tension 
shielding connectors for shielded spark 
plugs. Two of the sections give specifi- 
cations and assembly information. The 
others contain particulars about the 
volute spring, the wire spring, and the 
transverse compressive breaking 
loads of ceramic spark-plug connector 


sleeves. Menaugh-Dutterer Company, 
Chicago. 
Bronze Materials 
Ampcoloy. A series of bronzes of con- 


trolled analysis are described in Bulletin 
No. 59. Photomicrographs, as well as 
data on the physical properties and 
chemical compositions of these bronzes, 
amplify the text. Among the alloys ex- 
amined: are aluminum bronze, high- 
lead bronze, tin bronze, manganese 
bronze, beryllium copper, and high con- 
ductivity alloys. Ampco Metal, Inc., 
Milwaukee. 


Top right. The vanes are shut. Bottom left. The decreasingly curved 
blades of the fan wheels feed gasoline-air mixture to the impeller. 


Bottom right. Volute 


Metal-Fabricating Company 

The Pacific Plan. The facilities and 
services of a metal-fabricating company 
are outlined and illustrated in this book- 
let. One section deals with the work 
that the firm has done in connection with 
airport engineering. As an introduction 
to the descriptive material on the com- 
pany’s operations, statistics and charts 
are given to depict for Eastern manu- 
facturers the thriving markets that are 
available on the West Coast of the 
United States. Pacific Fabricating Com- 
pany, Huntington Park, Calif. 


Adhesive Data 


The Probable Strength of a Glued Wood 
Joint. Reference is made to earlier 
technical bulletins giving information 
about the relation between the average 
breaking load and the dimensions of a 
simple lap joint, and of methods for de- 
termining the breaking load experimen- 
tally. The present bulletin carries on a 
study of the average strength of a glued 
joint with regard to its importance in 
designing a structure. Information is 
given about the test methods followed 
in determining the average strength of 
glued wood joints, sections referring 
to the frequency distribution, and the 
ogive curve. It is concluded that the 
scatter of breaking load of wood joints 
made with Aerolite glues is mainly de- 
termined by variations in the properties 
of the wood and the reliability of a glued 
joint is about the same whatever the 
type of Aerolite and hardener that may 
be used. The average failing load in 
pressure joints varies slightly according 
to type of adhesive and _ hardener. 
Tabulated data refer to dry pressure 
joints, dry gap joints, and wet pressure 
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ACTUAL SIZE 
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‘oints, and other figures are given in the 
form of curves. Bulletin No. 29, Direc- 
lor of Research and Development, Aero 
Research Limited, Duxford, Cambridge, 
England. 


Tool Catalog 

Zephyr Tools, Catalog No. 6. This 
catalog of portable precision tools in- 
eludes construction, design, and en- 
gineering information. Among the 
tools described are drill, mounting, and 
quick-change chuck adaptors; drills; 
angle drills and angle-drill counter- 
sinks; chip chasers; chuck key 
holders; chucks; drill guides; counter- 
sinks, countersink cutters, and counter- 
sink cutter pilots; nut-plate drill fix- 
tures; duplicating punches; and flex- 
ible shafts. It also contains data per- 
tinent to chuck key holders, micrometer- 
stop countersinks; pilots; seam clean- 
ers; ete. A price list is enclosed. 
Zephyr Manufacturing Company, Ingle- 
wood, Calif. 


Analysis of Jet-Propulsion Power 
Units 


The Day Dawns for Jet Propulsion. 
A reprint from the March, 1945, issue 
of Westinghouse Engineer gives a re- 
view of the fundamental information 
concerning jet-propulsion power plants. 
The 8-page leaflet contains charts show- 
ing a comparison of the present success- 
ful forms of jet-propulsion and recipro- 
cating engines. Westinghouse Electric 
Corporation. 


Design Data on Push-Pull Controls 


Handbook of Engineering Design Data 
on the Simmonds Push-Pull Controls is 
now available in a new, revised edition. 
The operating principles of the push- 
pull control, which provides remote 
mechanical actuation in installations 
where a high degree of accuracy is re- 
quired or where vibration and difficult 
contours are involved, are presented in 
the handbook. The basic feature of the 
control is described as an inner sliding 
member consisting of steel beads strung 
on wire cable and enclosed in specially 
designed rigid or flexible tubing. 

Data summarizing exhaustive tests 
conducted under the auspices of the 
AA.F. and the Navy are included in 
the handbook. The data record tests 
for static strength, endurance, precision 
control, deformation under stress, effi- 
ciency under 64 different conditions, 
and resistance to rust and corrosion. 
One section of the manual is devoted 
to plates showing design details for the 
parts and fittings of the controls, to- 
gether with tables for the computation 
of minimum straight dimensions. An 
accessories section and parts list forms 
still another section of the book. Sim- 
monds Aerocessories, Inc. 


Fiberglas Products 


Facts About Fiberglas for Design En- 
gineers. The forms, sizes, major prop- 
erties, and principal uses of Fiberglas 
products are tabulated. Products for 
which this information is given include 
Insulating wool, PF insulation, pipe in- 


sulation, insulating blocks, AE board, in- 
sulating blankets, and insulating and 
finishing cements. Others are plain and 
coated yarns, cloths, electrical insula- 
tion, decorative and utility fabrics, and 
insulation type XM-PF. Owens-Corn- 
ing Fiberglas Corporation, Toledo, Ohio. 


Insulated Cowl Mountings 

Bulletin BU-34. Characteristics of a 
new line of synthetic insulated aircraft 
cowl mountings that are impervious to 
oil and have a high rate of vibration and 
shock absorption are given in Bulletin 
No. BU-84. 

Deflection measurements under vari- 
ous axial and radial loads are given, 
together with a brief explanation of the 
features of this type of mounting, 
which is said to have extreme resist- 
ance to heat by reason of the fact that 
the bond between the metal and syn- 
thetic is mechanical rather than chemi- 
cal. Bushings, Inc., Berkley, Mich. 


Inexpensive Strain Gage 


The SR-4 Bonded Resistance Wire 
Strain Gage. An illustrated booklet of 
24 pages contains a description of an 
inexpensive resistance-wire strain gage 
that is used for numerous applications in 
aircraft engineering, as well as in the 
heavy industries. It contains a brief 
history of the development of the gage, 
outlining the principles upon which it 
is based, as well as information concern- 
ing electrical instruments used to meas- 
ure and record the indications given by 
the gage. Another section discusses the 
applications and uses of the gage and 
the various modifications making it 
suitable for specific applications. The 
closing pages of the booklet contain 
tabulated and charted data and a 
bibliography giving a list of books and 
articles about stress and strain meas- 


urements. Bulletin No. 179, The 
Baldwin Locomotive Works,  Bald- 
win Southwark Division, Philadel- 
phia. 


Keeping Ajircraft Tires at Maximum 
ficiency 


The Care and Maintenance of Air- 
plane Tires. A discussion of preventive 
maintenance is featured in a 46-page 
booklet on the care and maintenance of 
airplane tires and tubes. Opening 
chapters of the booklet outline the func- 
tion, construction, and types of airplane 
tires and tubes. These are followed by 
five pages devoted to tire sizes and load 
and inflation tables. Advice regarding 
storage of airplane tires and tubes is 
given, together with recommendations 
on proper storage methods. 

The booklet contains instructions for 
mounting and dismounting airplane 
tires of all types, for treading tires, and 
repairing tubes. Curing schedules are 
included and step-by-step procedures 
are illustrated. Taxiing around the 
landing field, landings, and the condi- 
tion of the landing field in their relation- 
ship to tire wear are also discussed. The 
B.F. Goodrich Company. 


Fire Bombs for Japan 


The Burning of Japan. Jim Douglas. 
An interpretation of why fire bombs 
are largely used instead of demolition 
bombs in Superfortress raids on Japan. 
Effects of this fire bombing are noted, 
together with reasons for it. However, 
the writer states that, although most of 
Japan's industrial cities can be burned, 
heavy explosives must continue to be 
used in “pin-pointing” the big aircraft 
works and other heavy industries. The 
claim is also made that, if Allied bomb- 
ing can destroy ten of Japan’s main 
cities, it will have destroyed all of Ja- 
pan’s industry. Boeing Magazine, 
April, 1945. 


Flash Welding 


Flash Welding: A Solution to As- 
sembly of Forged Parts. A description 
of the advantages of flash welding as 
a saver of machine time, stock, weight, 
and handling is given in a 4-page, 2- 
color folder. This description is liber- 
ally illustrated with data and pictorial 
examples. Methods by which welded 
assemblies cut production costs are 
also related. The American Welding 
and Manufacturing Company, Warren, 
Ohio. 


Retaining Rings for Shafts, Gears, 
Bushings, and Bearings 


Special Types of Waldes Truare Re- 
taining Rings. Bulletin Three contains 
information about retaining rings for 
locking, securing, and positioning mov- 
ing parts of machinery. The construc- 
tion, operation, and applications are 
noted of rings adapted to gears, bush- 
ings, shafts, and bearings. Types re- 
viewed are bowed, bevelled, recessed, 
crescent, and self-locking Truare rings. 
Data are also given on a friction lock 
and an internal grooving tool. Waldes- 
Koh-I-Noor, Inc., Long Island City, 
Ney. 


Cold-Rolled Strip, Wire, and Wire 


Products 


Manual of Aircraft Materials. This 
is a compilation of pertinent data about 
the nature, specifications, and fabrica- 
tion of certain steel and wire materials 
used in aircraft. Information is in- 
cluded relative to the engineering as- 
pects of products made from these 
materials. The six main sections of the 
catalog are devoted to control cables, 
cold-rolled strip steel, stainless steel, 
wire, cold-finished steel bars, and 
springs. An introductory section re- 
viewing the evolution of aircraft and a 
set of general engineering tables supple- 
ment the six chapters. The American 
Steel and Wire Company of New Jersey. 


Aircraft Accessories Catalog 


Electro-Mechanical Aircraft Acces- 
sories. A ring-bound catalog contains 
descriptions, specifications, photo- 
graphs, and drawings of electrical and 
mechanical equipment for aircraft. It 
includes linear actuators, rotary ac- 
tuators, power units screw jacks, mo- 
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WESTON tubular resistors . . . widely used since their A ag 
introduction over a decade ago . . . furnish another out- the am1 
standing example of sound engineering coupled with duces ti 
engineering foresight. For no new ‘hurried’ resistor aa 
design was needed in order to meet exacting military rhs 
specifications that called for protection against tropical ion wall 


humidity, arctic and high working temperatures, and 
salt air. The WESTON tubular resistor met these new 
specifications . . . and in a rugged, non-fragile design — 


tried and proved throughout the years. These resistors “1 
conform to and are approved under joint Army Navy 93 194 
Spec. JAN-R-29. Bulletin A-12 gives complete specifica- || site die 
tions. Send for your copy . . . Weston Electrical Instru- hoist fe 
ment Corp., 687 Frelinghuysen Ave., ‘Newark 5, N. J. machin 
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tors, controls, flexible shafting, and ac- 
cessories. Lear Incorporated, Piqua, 


Ohio. 


Production and Maintenance 
Suggestions 


The Bellringer, May, 1945. (1) A 
pilot chuck enables ordinary drill rod 
to be used for shafts in back spot-facing 
operations, reducing by 75 per cent the 
cost of equipment for the operation; 
2) adjustable wedge, used in a holding 
axture for drilling operations on a forg- 
ing that has two unfinished surfaces, 
compensates for variations in the rough 
surfaces and reduces potential salvage; 
3) a diamond “dresser” for grinding 
wheel saves resetting of the machine 
and time required for checking of parts 
after the readjustment; (4) device for 
checking wing chord members reduces 
required time by 80 per cent. 


Republic Aviation News, April 14, 
1945. (1) Collar-type clamp for the 
landing-gear downlock cylinder prevents 
hydraulic section from turning; (2) de- 
sign change in rack assembly bomb 
hoist results in considerable timesaving 
on wing adaptors; (3) improved method 
of installing fuel-tank fittings saves 
time; (4) right-angle spin dimpling 
tool; (5) banding point indicator for 
angle templates. 


North Ameri-Kansan, April 6, 1945. 
Circuit-breaker fuse for rectifiers saves 
time. 

Eastern Aircraftsman, March, 1945. 
Semiturntable jig for drilling and rivet- 
ing landing-gear fork assembly to bulk- 
head on the wing center section saves 
time and material. 


Republic Aviation News, March 31, 
1945. (1) Expansion blocks for use in 
manufacture of cockpit vent produce 
uniform job and eliminate spoilage and 
rework; (2) two-piece clamp type de- 
sign for heater-tube connector results 
ina more easily manufactured and less 
expensive type of assembly that is also 
easier and quicker to install; (3) the use 
of full-size bushings in jigs for drilling 
Dzus fastener stud and rivet holes in 
the ammunition and gun bay doors re- 
duces time and effort involved in the 
procedure; (4) the employment of two 
split micarta spacers in the assembly of 
cables from the battery-relay box on the 
fire wall to a disconnect plug results in a 
shorter and better-looking job; (5) 
leveling jig, based on use of a bolt ad- 
justment on each of four small surface 
plates connecting a steel frame. 


The Consolidated Vultee Eagle, March 
23, 1945. (1) Method of welding kirk- 
site dies by use of an aladdin rod; (2) 
hoist for installing Yoder rolls on Yoder 
machines; (3) insertion of a welded plug 
in handles of rivet guns salvages 
handles; (4) wooden support for hold- 
ing fuel cells while installing chordwise 
beam; (5) special wrench for tighten- 
ing oil filler necks. 

Convair News, April 18, 1945. A set 
of auxiliary jaws for use in the squeeze 
nveter when riveting tabs on elevators 
and rudders. 
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Wright Aeronautical Corporation's new turbosupercharger is said to be lighter in weight 
and more compact than previous superchargers. The exhaust of a standard 1,200 hp. Wright 
Cyclone revolves the turbine of the supercharger at 25,000 r.p.m. to develop a compressing 
force as great as 150 hp. The turbine is designed to withstand exhaust temperatures great 
enough to melt aluminum or magnesium in many other engine parts. 


North Ameri-Kansan, April 27, 1945. 
Means of reinforcing the ram of the 
drop hammer with boiler plate adds 
sufficient strength and body to ram to 
prevent cracks and breaks. 

Globe Beam, April, 1945. (1) Machine 
for drilling rivet holes affords quicker 
and easier method of performing opera- 
tion; (2) saw-blade holder reduces time 
required for inserting a saw blade in a 
Do-All saw. 


Douglas Airview, April, 1945. (1) 
Holding rack for deicer tank enables 
operation previously done manually to 
be <une mechanically; (2) rubber wedge 
tool for rivet gun, to pack chromate in 
seams of wing gasoline tanks, saves 
man-hours; (3) use of special washers 
under screw heads on floors and beams 
of plane eliminates cracked corruga- 
tions; (4) shield and apron on Farnham 
mills carry off dural chips and coolant, 
eliminating safety hazard; (5) bonding 
of concrete and gypsum surfaces on 
stretch dies eliminates rust and plaster 
accumulation that loosened covering 


from concrete backing; (6) change in 
installation of wing-flap handle assembly 
stops valve leakage and saves time; (7) 
improvement in milling fixture for land- 
ing-gear drag lengths saves rework and 
time; (8) special fixture for handling all 
lengths of work on Fellows gear shaper 
saves changing of fixtures; (9) use of 
motor mounts to locate tooling while 
installing angles results in more accu- 
rate and easier work; (10) improved 
type connector for chrome plating parts 
insures better plating and reduces num- 
ber of rejections; (11) punch press de- 
greeing die for wing-tip chords replaces 
manual forming with mechanical opera- 
tion; (12) channel holding fixture per- 
mits grinding of six flat form tools in one 
operation; (13) jig for locking controls 
in open position while tension check is 
made enables one operator to make the 


check. 


Northrop News, April 25, 1945. 
(1) Double indexing tool for use on the 
Onsrud pin router saves man- and 
machiie-hours; (2) device for sorting 
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bolts in proper lengths, sizes, and diame- 
ters reduces by two-thirds the time re- 
quired for the operation; (8) an auto- 
matic oven for drying cowling, or other 
similar parts, following spot-welding 
etching, saves time, machinery, and 
manpower; (4) method of using spot 
welding for dimpling magnesium and 


aluminum alloys; (5) the use of heel 
blocks in place of guide pins on the 
Minster press prevents pin breakage; 
(6) a method of refinishing jaws of the 
Ereo shrinking machine. 


The Consolidated Vultee Volunteer, 
May 4, 1945. An air blower for in- 
stallation on the Farnham countersink 
machine. 


North Ameri-Kansan, May 11, 1945. 
Device for automatically sorting seven 
sizes of plastic caps and plugs. 


Douglas Tulsa Airview News, May 11, 
1945. Jig for drilling, riveting, and 
assembling the Z angle in the subas- 
sembly of planes makes possible toler- 
ances to 5/10,00 in. and also eliminates 
rework. 


The Martin Star, May, 1945. (1) An 
unbalanced electronic bridge-circuit 
type of tester for communications sys- 
tems in electric turrets saves 600 per 
cent of the time originally used for the 
testing work; (2) an all-purpose cable 
clamp makes it possible to measure 
accurately the load of any cable, avoid- 
ing damage at the crimped point and a 
consequent false breaking point; (3) a 
spinning-type too! for dimpling hard and 
brittle sheet metals produces a dimple 
with a sharp edge similar to that of a 
machine countersink, and eliminates the 
void around the rivet head which oc- 
curs in the case of the ordinary pressed 
dimple. 


Kellett News, May 1, 1945. Installa- 
tion of clamps on spar facilitates rivet- 


ing. 


Convair News, May 4, 1945. Im- 
proved method of rough and_ finish 
turning of rudder torque tubes. 


Edo Weekly Log, April 11, 1945. 
Circular cutting device presents a safer, 
quicker method of cutting circular rub- 
ber slugs for polishing machines, circular 
die ejectors, rubber washers, circular 
rubber pads for clamps on jigs, asbestos, 
leather, and other materials. 


Consolidated Vultee Volunteer, May 
11, 1945. Dimpled washer for reinfore- 
ing cracked rivet holes. 


Kellett Ne May 15, 1945. (1) 
Special screw driver facilitates assembly 
of cowl flap and eliminates the strip- 
ping of screw threads; (2) tool for re- 
moving defective bearings; (3) three- 
dimensional grid improves accuracy of 
perspective drawings; (4) tool expe- 
dites insertion of the washer between 
the link and bracket of an aircraft 
cowl; (5) holding-clamp attachment 
helps balance production jigs; (6) use 
of double gang press in the drilling and 
reaming of brackets; (7) clamp for 
assembling center-bulkheads sta- 
bilizers; (8) socket wrench for holding 
mast bolts 
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Republic Aviation News, May 1g 
1945. (1) Joggle-block improvemey 
obviates necessity for heat-treating ang 
straightening angles prior to joggling: 
(2) new method for removing taps g 
drills that have broken below the gy. 
face of tools, jigs, etc., is inexpensiye 
and simple; (38) improvement on stiff. 
ener trim fixtures assures accurate, up. 
form job, and eliminates necessity fo 
scribing, band-sawing and _ filling o@ 
sanding rib cutouts after routing 


Edo Weekly Log, April 4, 1945. (q 
Milling unit to mill specimens required 
for tensile test of material replaces 
former methods of blanking or routing 
and hand filing, resulting in a substan. 
tial timesaving; (2) redesign of drill 
jig for gear box enables drilling opera. 
tion to be performed on a bench instead 
of on the float for which the gear boxis 
intended; (3) holding fixture for mi 
crometer used in checking test spec¢- 
mens saves time; (4) guard sleeve for 
use on extension drills helps to eliminate 
drill breakage while increasing safety 
factor. 


North American Aviation Take-Off, 
May 4, 1945. Holding attachment for 
tube-bending machines enables tube 
holding blocks to remain in_ position 
without adjustment. 


De Havilland Mosquito, May i, 
1945. (1) Clip for holding the loose end 
of the flexible radio lamp; (2) adjust 
able support bar for rear nacelles; (3 
method of cutting tailplane to fit any 
fuselage; (4) jig for locating ferrule 
for blind-flying panel brackets; (5) 
method of aligning bomb-door hinges; 
(6) tubes for holding wheel-door sealing 
hose during assembly; (7) tool for 
spreading side panel. 


Noorduyn Tale-Spin, May, 1945. 
(1) Insertion of a spring in the hole sax 
eliminates a safety hazard and keeps 
machine in operation while waste is re- 
moved; (2) new scraper simplifies work 
and eliminates safety hazard; (3) a 
template enables fulerum cover an 
nose of Lancaster aileron to be made it 
one operation. 


Douglas Oklahoma City Airview News 
May 19, 1945. A wooden jig for holding 
tip assemblies while drilling or riveting 
them saves time and man power. 


Ryan Aerolite, May 26, 1945. (1 
New type of cable-connecting pliers 
enables cables to be loosened at the ey: 
fitting, leaving turnbuckle intact, an 
also facilitates reassembly; (2) fixture 
for holding the bolt clamp when welding 
a part eliminates scribe and trim opera- 
tion and produces a uniform and accu- 
rately-located bolt strap; (3) method ot 
forming the backing stop from the 
flange eliminates making a_ separate 
stop and welding it into position; (4 
method of holding ribs rigid on thei 
centers while the parts of the oute 
panel leading-edge assembly are riveted 
into place; (5) rotary welding jig for 
fabrication of the port nipple obviates 
tack welding. 


So you’r 
Well, it 

put the f 
the office 
daily pay 


tion by | 
custome! 

But ir 
big mon 
paramot 


operatio 


\ 
= 
> 
sRadiatorss 
| 


ulred 
Laces 
uting 
Sstan- 

drill 
pera- 
Stead 
OX 
speci- 
lor 
‘inate 
safety 


e-Of, 
nt for 
tube- 


sition 


ate 
parak 


n: (4 
n their 
out 
riveted 
jig for 


bviates 


AERONAUTICAL 


So you're going to operate an air taxi! 
Well, it may not be long, now . 
put the finishing touches on the sign over 


.. you'll 


the office door, insert your first ad in the 
daily paper, and take up a strategic posi- 
tion by the telephone to greet your first 
customer. 

But in planning and working for this 
big moment, you will have faced three 
paramount requirements of successful 
operation: safety in flight operation and 
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navigation, economy of operation, and 
ability to render around-the-clock, 
around-the-calendar service to the public. 

You will find the answer to these 
requirements in high quality instrumen- 
tation — complete instrumentation. And 
it is in this phase of commercial aircraft 
operation that Kollsman can serve you. 
Kollsman Aircraft Instruments have 
played a vital part in the success of the 
nation’s airlines since their earliest days. 


PRODUCT OF 


SQUARE J} 


ELMHURST, NEW YORK 


GLENDALE, CALIFO 


COMPANY 


Whatever your operation is to be, 
Kollsman accuracy and dependability 
can be one of your greatest assets, too! 


Write today for our interest- 
ing and informative booklet 
“Facts About Air- 
craft Instruments.” Kollsman 
Instrument Division, Square D 
Company, 80-20 45th Ave., 
Elmhurst, New York. 


Kollsman 
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Curtains for a Carrier: Martin Mariners 
cripple a Shokaku-class Jap flattop off Leyte. 


Wherever Navy airmen strike 


IT’S TAPS FOR THE JAPS! 


N° wonder Navy airmen are bad 

news to the Nips! With the 
world’s best planes, most complete 
training, and highest morale, our 
naval fliers are more than a match 
for the Mikado’s myopic monkeys! 


Nipponese Nemesis 
The men who fly Martin Mariner 
patrol bombers, for example, take the 
worst that the elements or enemy can 
offer. Bombing enemy subs or sur- 
face vessels, flying long-range re- 
connaissance missions over Jap-held 
areas, Cargo-carrying or evacuating 
wounded, effecting rescues . . . these 
are just a few of the vital jobs per- 
formed by Martin Mariners and their 
valiant Navy crews. 
Mariners Mean High Morale 

Especially important are the 
‘‘Dumbo"’ missions flown by the big 


24-ton Mariners. Joining carrier 
based planes in the thick of the fight, 
Mariners land, despite stormy seas 
or enemy fire, to rescue airmen 
downed in combat. Thus skilled 
Navy pilots and gunners live to fight 
another day . . . and morale among 
carrier-based airmen is kept high 
Another reason why the Mariner is 
a headache for Hirohito! 


Tomorrow, Too 
Remember, the usefulness of these 
rugged Mariners will not end with 
the war. Their stout construction 
long range and complete depend- 
ability make them ideal for tomor- 
row’s overocean airlines. Keep yout 
eye on the Martin Mariner, after 
Victory! THe GLENN L. Martin Co., 
Battimore 3, Mp. Tue Gienn L 


Martin-NesraskKA Co., OMAHA. 


AIRCRAFT 
Builders of Dependable Aircraft Since 1909 


HOLD IT, MISTER ! Don't cash in those War Bonds! Because 
each War Bond you cash in doubles Uncle Sam's job. . . gives him 
the dual task of selling bonds to carry on the war and selling 
bonds to replace those cashed in! Hang on to those War Bonds! 
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Oversize Flush Rivet Set 


A new flush rivet set with an oversize 
2'/yin. face is recommended by the 
maker for use on extremely thin sheet or 
light substructures. It is specifically 
designed for troublesome production 
jobs where ‘‘dinging’’ is difficult to 
avoid. The face of this new set is 
slightly crowned, the edge is blended 
to a smooth radius, and both face 
and edge are polished. Named the 
“No-Ding,”’ the tool is 24/4 in. in overall 
length. It is numbered 1706 in the 
manufacturer’s line. Aero Tool Com- 
pany, Burbank, Calif. 


New-Type Helicopter 


The Aeronautical Products Model 3 
helicopter is a single-rotor craft that is 
similar in external appearance to a con- 
ventional light plane. The engine is 
mounted at the front of the fuselage in- 
stead of being buried in the center. The 
builders state that the forward mount- 
ing of the engine allows the passengers 
to be placed near the center of gravity 
and also makes possible a simple, easily 
serviced engine installation, and simpli- 
fied engine cooling. 

The power plant is a Franklin 6-cyl- 
inder air-cooled engine of 315 cu.in. 
displacement which develops 155 hp. at 
3,000 r.p.m. The engine is mounted 
horizontally, with a fan directly above 
it blowing air down around the cyl- 
inders. Because of the forward mount- 
ing of the engine, the air ducts are very 
short. Drive from the engine is by 
belts to a horizontal shaft and then 
through a bevel-gear drive to the main 
rotor shaft, which rotates at about 250 
r.p.m. 

The main rotor is 30 ft. in diameter 
and has three blades that are mounted 
s0 that they can flap freely in a vertical 
or horizontal plane. The position of the 
blade is determined by the balance be- 
tween lift, centrifugal force, and engine 
torque, and can be varied by moving 
the controls. The incidence of the 
blades is controlled by a system of 
linkages. 

Control of the helicopter is accom- 
plished by a stick that varies the angle 
of the blades. When the stick is moved 
forward, the blades on the right-hand 
side of the craft are twisted on their 
axes to a larger angle while those on the 
left-hand side are twisted to a smaller 
angle. The blades rise as they travel 
towards the rear on the right-hand side, 
and reach their highest point when di- 
rectly aft. They drop again as they 
move forward on the left-hand side, and 


Releases are printed as 
recewed from companies 
and other aeronautical or- 
ganizations and the re- 
sponsibility for the accu- 
racy of all statements ts 
therefore not assumed by 
the Aeronautical Engineer- 
ing Review. 


reach their lowest point directly in 
front. When the stick is moved side- 
ways, the rotor appears to tip sideways 
and the craft moves in the direction in 
which the stick is moved. There is also 
another lever that varies the angle of all 
three blades together to control the lift. 
This lever is interconnected with the 
throttle to keep the engine speed ap- 
proximately constant as the lift is 
changed. 

Steering is effected by means of a 
variable-pitch propeller at the tail, 
rotating at about 1,200 r.p.m. The 
pitch is controlled by rudder pedals 
similar to those used on an airplane. 
In forward flight or hovering, the pitch 
of the tail rotor blades is adjusted to 
counteract the torque of the main rotor. 
To turn to the right, the right rudder 
pedal is depressed. This increases the 
pitch of the tail propeller, which pulls 
the tail to the left, thus producing a 
right turn. 

In case of engine failure, the rotor is 
kept turning by the air forces acting on 
it and is automatically disconnected 
from the engine by a freewheeling mech- 
anism. Aeronautical Products, Inc., 
Detroit. 


New Type AN2552 Battery 
Receptacle 

A new three-contact battery recep- 
tacle conforming to Army-Navy Specifi- 
cation AN2552 has been released. The 
fitting mates with any standard AN2551 
plug and is adaptable to aircraft start- 
ing equipment and other uses. 

‘our combinations are available: 
AN2552-1, complete fitting with shield 
and three pin contacts; AN2552-2, 
shieldless small pin contact; AN2552- 
Al, panel without shield but having 
small pin contact; and AN2552-A2, 
panel without small pin contact. 

Contacts are brass with silver-plate 
finish, and meet AN capacity require- 
ments; one negative, one positive. 
Large contacts are 7.16 in. in diameter; 
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small contact °/;; in. in diameter for 
indicator light. The receptacle panel 
is phenolic, drilled for two mounting 
holes. The shield is die-cast aluminum 
alloy with sand blast and clear lacquer 
finish. Four eyelets fasten the shield 
to the panel. Cannon Electric Develop- 
ment Company, Los Angeles. 


Postwar Private Aircraft 

A postwar group of personal aircraft 
ranging from a_ two-place, low-cost 
model to a twin-engined junior-execu- 
tive transport is being planned by the 
Stinson Division of Consolidated Vultee 
Aircraft Corporation. The organiza- 
tion expects to build five models, be- 
ginning with the Voyager 125, a four- 
place craft that is planned to be in pro- 
duction within 90 days after permission 
is given for the construction of private 
airplanes. 

In addition to the Voyager 125, other 
models will be a two-place, low-cost 
plane designed for short cross-country 


_ hops, private flying and instructional 


work; a three-place plane designed for 
versatile flying; the Skycoach, a five- 
place, high-speed “‘plane of the future’’; 
and the five-six place, junior-executive 
transport, which will have two engines 
and be comparable in performance 
with many of the present air liners. 
These planes will be manufactured at 
the Stinson and Nashville divisions. 
The Voyager 125 will have a maxi- 
mum speed of 128 m.p.h. and a maxi- 
mum endurance of 5 hours. The range 
of the plane will be 580 miles and the 
service ceiling will be 13,800 ft. 
Simultaneous with the announce- 
ment of the postwar group of private 
aircraft was the release of the “Stinson 
Plan”? which includes the standardiza- 
tion of parts, instruments, etc., to 
simplify the procurement of spares and 
to facilitate maintenance, and the in- 
auguration of sales-service and _ sales- 
training courses. Consolidated Vultee 
Aircraft Corporation, Stinson Division. 


Wind-Tunnel Model of Air Liner 

Flying characteristics of Consolidated 
Vultee Aircraft Corporation’s 204-pas- 
senger Model 37 air liner were deter- 
mined through wind-tunnel tests of a 
110-lb. wooden model of the six-engined 
transport. The model has a wing span 
of 9 ft. compared with the 230-ft. wing 
of the air liner. Its fuselage is 7 ft. long 
while that of the transport is 183 ft. 
Hundreds of tests were made on the 
model in the California Institute of 
Technology wind tunnel. Basie data 
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This is a hose clamp serew—very important in the aircraft 
industry. It used to be made in two pieces, (1) an expensive 
screw machine part with a very difficult thread to cut, and 


(2) a stamping. 


After effecting several material savings in the original 


Send 
design, we finally developed a method by which we upset, 
Savings”’’ booklet — 
shave the grooves, flatten the head and roll the thread . . . brief diagrammatic 
stories of time and 
producing a one-piece unit instead of a two-piece assembly. money saved by 


The new part is stronger—better in every way—and 


costs less than half what the other cost. 
This is a typical example of how National Technical 
Service finds ways to make better fasteners, in greater 


quantities, at lower costs. Let us have your inquiry. 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. |i 
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were obtained on the six principal forces 
affecting aircraft. To determine the 
aerodynamic forces on the plane in un- 
ysual attitudes, it was tested for steep 
climbs and sharp dives. 

The model, made of laminated birch, 
is valued at $10,000 and is exactly 
one-twenty-sixth the size of the 160- 
ton air liner. More than 100 small 
holes are located in the fuselage, from 
which pressure distribution re- 
corded. Several tail configurations 
were examined to determine the design 
necessary for stability. Other ex- 
haustive tests were made for flap and 
aileron effectiveness and for surface con- 
trol deflections. A special model was 
used for testing high-speed character- 
istics of the air liner. 

The model is made in two major wing 
and fuselage sections. The N.A.C.A. 
low-drag type wing was used separately 
for many of the airfoil tests. Con- 
solidated Vultee Aircraft Corpora- 
tion. 


Type 1-1430 Engine 

The I-1430 aircraft engine, combin- 
ing high output with several other ad- 
vantages, has been made public by the 
Army Air Forces. It is a 12-cylinder 
60° inverted V-type engine developing 
2,100 hp. and weighs 1,640 Ibs. The 
model now in production embodies 
many refinements from the original 
project started 10 years ago. These 
have resulted not only in higher output 
but in greater compactness and reduced 
weight. 

The most obvious departure from 
the conventional in the I-1430, accord- 
ing to the builders, is found in the fact 
that its cylinders are individual instead 
of being cast in block. Besides avoid- 
ing some disadvantages inherent in the 
more usual design, having to do with 
stresses and strains at maximum load, 
this departure makes possible certain 
refinements in the barrel and jackets, 
resulting in better cooling character- 
istics. It also facilitates service and re- 
pair. The cylinders have two valves 
each instead of the four that are usual 
on engines of this general type. 

The I-1430 is built for use with a 
turbosupercharger. Valve timing and 
other factors are such that it can use 
high back pressure to obtain not only 
sea-level power output at high altitudes, 
but useful ground boost as well. For 
dual installation, it can be made to run 
in either direction with the change of a 
single part. Continental Aviation & 


Engineering Corporation. 


Continental Aviation and 
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New High-Speed Wind Tunnel at 


Buffalo 


Containing equipment designed to 
produce a highly flexible range of testing 
conditions and capable of testing air- 
planes in the speed-of-sound category, 
at an air pressure equal to that at 
35,000 ft., a new $2,500,000 variable- 
density wind tunnel is expected to be put 
into operation soon at the Curtiss- 
Wright Corporation Airplane Division 
in Buffalo. 

The tunnel’s flexibility of ‘‘testing 
range”’ is described as one of its unique 
features because it will enable Curtiss 
technical men to test models of all types 
of planes, thus accomplishing in less 
time and in one place work that pre- 
viously has been performed by three or 
four tunnels. The circuit length of the 
tunnel is 378 ft., it contains 210,000 cu.- 
ft. of air, and has an 8'/.- by 12-ft. test 
chamber that permits testing a model 
of 10 ft. span. The overall length of the 
tunnel is 178 ft., the overall width is 81 
ft., and it stands 36 ft. from the ground 
at its maximum height. 

The 115,000-volt power supply is 
brought into the plant through a 10,000 
kva. outdoor substation where it is re- 
duced to 4,800 volts for use with the 
14,000-hp. motors that drive two 16- 
bladed, 22-ft. fans. This power service 
is adequate for the tunnel to operate, 
if need be, 24 hours a day, with good 
voltage regulation. By the use of four 
special compressors, air in the steel shell 
may be pumped to four times atmos- 
pheric pressure and at the other end of 
the “pressure range” the tunnel may be 
evacuated to a pressure of 4 lbs. per 
sq.in., equivalent to the minimum 
pressure encountered in flight at 35,000 
ft. 

Another feature of the Curtiss tunnel 
is its test chamber, which may be 
“sealed off’ from the remainder of the 
tunnel, permitting airplane models in 
the chamber to be changed or worked 
on without changing the test pressure. 
This is intended to improve working 
conditions by eliminating physiologic 
strain and the possibility of ‘“‘bends,”’ 
and to save the 3 to 4 hours normally 
required to pump a large tunnel from 
atmospheric pressure to maximum pres- 
sure. 

The tunnel may be efficiently oper- 
ated by a crew of three men including 
a power operator, a balance operator, 
and a tunnel-control operator. The 
entire operation may be performed re- 
motely from the operating ‘‘console”’ 
located just outside the tunnel. The 
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console contains a total of 587 instru- 
ments and signal lights. Curtiss-Wright 
Corporation. 


Plastic Bands Support Weight of a 

30-Ton Plane 

Circular bands of Lucite, 3 in. in di- 
ameter, '/, in. thick, and 3 in. wide, are 
clamped around the plunger of the land- 
ing-gear strut to act as a stop or chock 
supporting the weight of the plane and 
prevent the hydraulic piston from rest- 
ing against the head of the cylinder as 
the hydraulic pressure of the landing 
gear is deflated. This prevents damage 
to the piston and cylinder and jamming 
of packing. 

The bands consist of two half-circles 
of Lucite, held together in assembly by 
a wrap lock. It is reported that this 
equipment has been used on some air- 
eraft in which three of the bands sup- 
port more than 30 tons. E. I. du Pont 
de Nemours & Company (Ince.). 


Packet Cruises Over 200 M.P.H. 

The new Fairchild Packet C-82 twin- 
engined air-cargo transport has com- 
pleted a number of preliminary flight 
tests, the results of which are reported 
to have exceeded the original guaran- 
teed and expected figures. In military 
operation the Packet showed a cruising 
speed at 10,000 ft. of over 200 m.p.h. 
Expected cruising speed was about 180 
m.p.h. Its ground run for take-off at 
42,000 lbs. gross weight is only 800 ft. 
and only 1,800 ft. are required to clear 
a 50-ft. obstacle. 

Flight tests conducted by Fairchild 
and Army personnel at Hagerstown, 
Md., and Miami, Fla., showed the 
Packet’s service ceiling to be above 
22,000 ft. Single-engine ceiling was 
shown to be 8,000 ft. Its maximum 
range is given as 4,000 miles. The mili- 
tary crew consists of five men, pilot, 
copilot, radio operator, navigator, and 
crew chief. 

By varying the fuel load for different 
distances and carrying full military 
equipment with a crew of five, the 
Packet can carry 18,000 lbs. on a 500- 
mile trip, 15,500 lbs. over 1,000 miles, 
and 13,000 Ibs. for 1,500 miles. Its 
empty weight is 28,000 lbs. for military 
operation, giving a total useful load of 
14,000 Ibs. based on the design gross 
weight of 42,000 Ibs., or 22,000 lbs. 
based on the provisional gross weight 
of 50,000 Ibs. 

The engines are Pratt & Whitney 
Model R-2800C, of 2,100 hp. each at 


Engineering Corporation's |-1430 aircraft engine. 
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2,800 r.p.m. Normal rated power for 
each engine is 1,700 hp. at 2,600 r.p.m. 
Engines utilize two-speed blowers for 
supercharging. Propellers three- 
bladed hydromatic full-feathering Ham- 
ilton Standards with a diameter of 15 
ft. lin. Propeller gear ratio is 0.45 to 1. 
Fairchild Engine and Airplane Corpora- 
tion. 


Dual Linear Actuators 


Dual operation is possible by the use 
of two linear actuators. The primary 
actuator is powered by a '/,-hp. electric 
motor. The secondary actuator (motor- 
less type) gains its power from the pri- 
mary by means of a flexible shaft 
coupling that synchronizes the two units. 
Both actuators have a linear action of 5 
in. at an extension speed of 12 sec. anda 
retraction speed of 9 sec. Travel of the 
screw jack is controlled by limit switches 
and stops may be adjusted by a single 
screw. These two models are capable 
of handling working loads up to 750 Ibs. 
with a static load capacity of 2,500 Ibs. 

The manufacturer’s ‘“‘A-Q”’ (Aircraft 
Quality) gears are used in these actua- 
tors. The primary-reduction spur gears, 
steel worm, and screw jack are hard- 
ened for accuracy and long operating 
life. Steel parts are Magnafluxed and 
cast aluminum housings are X-ray in- 
spected. Standard AN type electrical 
hardware is used. The !/,-hp. motor 
of the primary unit operates at 8,000 
r.p.m. from 26 volts d.c. at 11'/. amp. 


and is equipped with a magnetic brake 


Approved as ‘'standard equipment" by 
leading factory engineers and test pilots, 
Sensenich Propellers may be depended 
upon for maximum performance. Insist on 
@ Sensenich! 


on LUSCOMBE 


Prompt repair service now available. If 
your wood propeller... regardless of its 
make ... needs servicing or repairs, send 
it to Sensenich. 


SENSENICH BROTHERS — Adjacent to 
Lancaster Municipal Airport, Lancaster, 
Pa.—West Coast Branch, Glendale, Calif 
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for instantaneous stops and to prevent 
the gear train from creeping caused by 
vibration. Dimensions of the motorized 
actuator are 13 long, 11 in. high, 
and 415/,. in. wide, and the weight is 7 
lbs. 1 oz. The shaft-driven model is 
10!1/,, in. long, 3 in. high, 3°/, in. 
wide, and weighs 2 lbs. 12 0z. The latter 
may be used separately by driving it 
from an engine or any remote source of 
power. 

These two units are used on the 
Lockheed P-38 Lightning and operate 
with a flexible shaft approximately 3 ft. 
long, to open and close the oil cooler 
flaps. Foote Brothers Gear and Ma- 
chine Corporation, Chicago. 


Milling Machine with Electronic 
Speed Control to Power Feed 

The Fray No. 9 turret head, ram- 
type, milling machine, built for vertical 
or horizontal work operations, features 
variable to the power feed, 
achieved by an electronic control panel 
built in as an integral part of the equip- 
ment. 
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that can be per- 
No. 9 include pre- 
slotting, drilling, tap- 


ping, keyway lling, end milling, 
profile milling, die sinking,  plastic- 
mold routing, serrating, spot facing, 
counterboring, punch forming, and 
spline milling. Fray Machine Tool 
Company, Glendale, Calif. 


Automatic Regulation of Aircraft 
Engine Power 


Details of vutomatic engineer” 
for aircraft power plants have been 
disclosed. By combining three separate 
and important engine-control operations 
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into one, this invention simplifies the 
pilot’s job in a warplane. The primary 
function of the unit is to maintain the 
power output previously selected by the 
pilot, regardless of changes in altitude. 

In accomplishing automatic regula. 
tion of engine power, the control makes 
use of a number of mechanical and elee. 
trical devices. This system, used jp 
connection with the aircraft turbo 
supercharged engine, sets the throttle, 
engine-speed control and the manifold. 
pressure regulator, thereby relieving the 
pilot from making these adjustments 
separately, as he formerly had to do, 

The automatic engineer, in compen- 
sating for the decreasing density of the 
upper atmosphere, regulates the turbo- 
supercharger to increase the amount of 
air compression. Once the pilot estab- 
lishes a setting for the power output he 
wants to maintain, the turbo adjust. 
ments require no further attention until 
the pilot desires to effect a change in his 
power-plant output. 

Besides simplifying the pilot’s job, 
the unit also reduces the human equa- 
tion by employing mechanical means to 
assure constant power maintenance. 
This is said to result in smoother, more 
uniform, and efficient performance of 
the turbo power plant. At extremely 
high altitudes or when necessary be- 
cause of battle damage, the unit also 
limits the maximum operating speed of 
the turbosupercharger to a safe value, 
thus preventing damage to it and in- 
suring its continuous performance. 

Sometimes during the thick of battle 
extra power output from the turbo 
power plant is required. When this is 
the case, ‘‘war emergency power,” as 
this additional output is called, is imme- 
diately provided for by the automatic 
engine control whenever it is called upon 
to supply it. Furthermore, by reducing 
the amount of control linkage and 
cables that would otherwise be re 
quired from the power plant to the 
cockpit, the engine control reduces lost 
motion and provides more positive, 
faster, and smoother response from the 
power plant. When necessary during 
long flights, the pilot may take control 
away from the automatic engineer and 
regulate manifold pressure and engine 
speed separately. This enables the 
plane to take full advantage of its fuel 
and make the most miles per gallon of 
gasoline. 

Though but newly announced, G-E’s 
automatic engine control has been under 
development for several years. Sanford 
A. Moss, General Electric engineer, who 
is famous for his pioneer work on the air- 
craft supercharger itself, worked with 
the G-E regulator division and _ the 
Army Air Forces on this development. 
Designed primarily for use on military 
planes, the automatic engine control, 
according to company engineers, may 
likewise prove of major benefit to future 
commercial and private aircraft as well. 
General Electric Company. 


Thickness of Bomber-Window 
Material Checked by Electric Gage 
By means of a special electric thick- 
ness gage, areas of uneven thickness in 
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AERONAUTICAL EXNGINI 


Magnesium is famous for making aircraft lighter. 
Here’s an airplane that’s built better by a fabrica- 
tion technique made possible by magnesium. 


The P-63 Kingcobra, big brother of the Bell P-39 
Airacobra, owes its fine, smooth ailerons to the 
magnesium alloy sheet that forms their skin, and 
to the offset extrusions that form the trailing edge. 
Because magnesium is a full third lighter than 
aluminum, it was possible to increase the thick- 
ness of the aileron skin to .040 inches without 
weight penalty. This thicker sheet avoided “oil- 


MAGNESIUM 


RING 


JULY, 1945 


another magnesium 


‘abrication advantage 


canning’ and also made it possible to machine 
countersink, instead of dimple, for the flush rivets. 
The result—a completely smooth surface. 


All in all, it’s another fabrication triumph for the 
aircraft industry —and for magnesium .. . the kind 
of progress that means better products—for you. 


A wealth of such fabrication knowledge has been 
assembled by Dow—pioneer in the magnesium 
field. The detailed information is available to you 
at the nearest Dow office. 


MAGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
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the plastic material used in gunner’s 
windows or “‘blisters’’ on bombers can 
now be located before the windows are 
cut from large sheets. Utilizing a mag- 
netic head that resembles an electric 
shaver and is operated in much the same 
fashion, the gage not only reaches areas 
in the middle of large sheets which are 
out of the range of mechanical measur- 
ing devices, but also detects thickness 
variations in the plastic material before 
the windows are formed, thereby saving 
time and expense. 

Each sheet of plastic destined to be- 
come a “blister” is placed upon a flat 
steel plate. The magnetic head of the 
gage is then pressed against the plastic 
sheet and the magnetic flux created be- 
tween the head and the metal sheet 
below is registered in terms of thickness 
on an instrument that is a part of the 
gage equipment. As the gage head is 
moved over the material its distance 
from the steel plate is controlled by the 
thickness of the material. If this thick- 
ness changes, the magnetic flux from the 
gage head and, consequently, the instru- 
ment indication, change in a correspond- 
ing manner. 

This measuring gage, which can de- 
tect variations in thickness from three- 
to seventy-five hundredths of an inch 
in any flat, nonmagnetic and nonmetal- 
lic material, is now serving manu- 
facturers in a variety of applications. 
General Electric Company. 


Low-Tension, High-Frequency 
Ignition 


A low-tension, high-frequency ignition 
system for aircraft engines is intended 
to facilitate starting in sub-zero weather, 
reduce aircraft-engine maintenance 
time, minimize effects of oil, carbon, 
and lead fouling of spark plugs, and to 
solve ignition problems involved in ex- 
tremely high altitude flying. The new 
system has been turned over to Army 
Air Forces technicians at Wright Field, 
where it has operated for more than 750 
hours at various altitudes on an engine 
of a B-17 Flying Fortress. 

The system was especially designed 
to improve ignition performance under 
adverse conditions. During investiga- 
tions to determine why engines were 
especially hard to start after standing 
idle for a time in cold climates, it was 
observed upon removing the spark plugs 
that moisture from the firing chamber 
had condensed and the water had 
frozen between the spark-plug  elec- 
trodes. With the new ignition system, 
it was discovered in cold tests that 
sufficient electrical energy was built up 
to fire through the ice. 

Oil, carbon, and lead fouling have 
practically been conquered through use 
of this ignition system, it is stated. Such 
a steep wave front is released when the 
“spark gap’ tube fires that the electrical 
discharge is so fast and strong that it 
is not able to follow the fouled leakage 
path and fires the plug despite the 
carbon-fouled insulator. 

In addition to designing the new sys- 
tem, the manufacturer has built all of 
the major units that compose it, the 
spark plug, a low-tension magneto and 
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distributor, the “spark gap’”’ tubes, and 
high-voltage transformers small enough 
to be built into the barrels of the spark 
plugs. 

An important part of the system is 
the “spark gap” tube that embodies an 
alloy, which, like the manufacturer’s 
‘‘Tsovolt” spark-plug electrodes, was an 
outgrowth of fundamental research 
initiated many years ago. The electri- 
cal energy generated by the magneto is 
stored in a condenser until the supply is 
vreat enough to jump the “spark gap” 
in the tube. When it does, it releases a 
steep wave of ignition power to the 
plug. There is little or no loss of elec- 
trical energy between the magneto and 
spark plug. General Motors Corpora- 
tion, AC Spark Plug Division. 


Radio-Shielding Sealing Gasket 


A new radio-shielding sealing gasket 
is said to eliminate radio and radar inter- 
ference caused by high-tension currents 
escaping through parting joints in air- 
craft ignition systems. It is applicable 
for the shielding of parting joints in all 
radio-frequency ranges from 200 to 
300,000 kiloeyeles. 

The construction of the new gasket 
is in two layers. The outer circumfer- 
ence will conduct an electrical current 
and provide an adequate moistureproof 
seal. It is also effective in maintaining 
i. pressure seal on supercharged ignition 
systems. B. F. Gladding & Company, 
Inc., South Otselic, N.Y. 


Improved Carbide-Tool Grinder 


A earbide-tool grinder is intended to 
speed up considerably the function of 
precision carbide-tool grinding and to 
eliminate the need for highly skilled oper- 
ators. It grinds or laps to a high degree 
of precision carbide-cutting tools for 
lathes and screw machines, as well as 
tool bits with carbide tips inserted in 
milling cutters. It is claimed that all 
angles can be accurately rough- and 
finish-ground or lapped on the diamond 
wheels by simple mechanical settings in 
less time than rough grinding alone re- 
quires on hand-tool grinders. 

The important feature of this grinder 
is that it eliminates guesswork and 
freehand operation. Once the tool is 
clamped in the easily adjustable, vise- 
like toolholder and set by built-in pro- 
tractors for the cutting edge and clear- 


The Hager carbide-tool grinder. 
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ance angles, the uniform reciprocating 
action of the tool across the diamond 
wheel assures a keen edge and straight 
face on the tool every time. After the 
tool is locked in the desired position, the 
toolholder can be moved from the 
rough-grinding wheel to the finish-grind- 
ing wheel without removal from the ma- 
chine or changing the angular settings, 
thus enabling accurate finish grinding. 

Parallel sides are easily obtained and 
duplicate tools can be ground and used 
interchangeably. Moreover, tests under 
& microscope reveal that the mechan- 
ically true edge ground to a lapped 
finish through the reciprocating action 
of the toolholder is one that requires less 
regrinding than has previously been 
required by other methods. It is 
claimed that the lapped-finish edge pro- 
duced will outlast any hand-ground 
tool. 

A fine feed adjustment governs the 
feed of the tool toward the cutting sur- 
face and a toolholder rest bar prevents 
the tool from digging into the grinding 
wheel. The grinding spindle is precision 
ground and is supported on two felt- 
sealed precision ball bearings. End 
play of the grinding spindle is elimi- 
nated by the design. Spindle speed of 
3,400 r.p.m. is attained through a V- 
belt that transmits power from a !/.-hp. 
motor. 

The toolholder is mounted on a hard- 
ened and precision-ground shaft that 
pivots and slides axially in bronze bear- 
ings. Side movement is controlled by a 
micrometer adjusting unit reading in 
thousandths, located on the left end of 
the shaft. A compression — spring 
mounted in a cup on the other end of 
the shaft causes a constant thrust 
against the micrometer nut. Thrust 
ball bearings are mounted on either end 
of the shaft to insure free pivoting. 
Pivoting motion of the shaft is con- 
trolled by an adjustable stop arm that 
may be adjusted roughly by releasing 
the lock screw and revolving the arm 
about the shaft. Fine adjustment is 
by means of the knurled thumbscrew. 
A toolholder rest bar is_ provided, 
mounted parallel to the pivot shaft. 
It serves as a stop for the adjustable stop 
arm on the left and as a stop rest for 
the toolholder. E. F. Hager and Son, 
Queens Village, L.I., N.Y. 


Environment-Proof’’ Switches 


The usefulness of an ‘‘environment- 
proof” switch for use in damp or wet 
places, or where dirt, dust, or fumes are 
present has been extended by the air- 
craft industry. The switch was needed 
for high-altitude work where it must 
protect contact points from picking up 
condensate that would afterward freeze 
in the low temperatures experienced at 
from 20,000 ft. upwards. Two methods 
of making these switches environment 
proof have been worked out. One of 
these is to put a bellows on the plunger 
end of the switch and the other is to 
place a rubber boot over the plunger. 

In temperatures down to —40°F., the 
rubber boot has been satisfactory unde: 
many conditions. However, where hy- 
draulic fluids and gasoline or other solv- 
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. they’re vital control points where absolutely 
accurate, split-second control response is a “‘must.” That “spot 
control,’ so necessary in modern high-speed planes, is always 
assured when Baldwin Roller chain belts are on the job. Their 
positive grip on sprocket teeth insures unfailing accuracy of 
operation regardless of temperature or atmospheric pressure 
changes. 


See those spots . . 


The ability of Baldwin Roller chain belts to absorb tremen- 
dous shock loads... their high strength to low weight ratio is 
responsible for their selection by so many plane designers. In 
as many as 39 control points, Baldwin Roller chain belts, 


terminals and turnbuckles perform important functions—among 
them: 


Ailerons Nose Wheel Doors 

Wing Flaps Sliding Hood 

Rudders Automatic Flight Control 
Elevators 


Arresting Hook 
Retractable Landing Gear 
Control Column 


Bomb Bay Doors 
Tail Wheel Doors 


For complete information on Baldwin-Rex Roller chain belts 
and terminals and valuable information on airplane chain 
selection and arrangement, write for your copy of Engineering 
Handbook No. 67, Baldwin-Duckworth Division of Chain Belt 
Company, 355 Plainfield Street, Springfield 2, Mass. 


ALDWIN 


ROLLER CHAIN BELTS 
FOR AVIATION 
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From Creation to Cargo 


Weight Airplanes 


Here are two shots of 
a Douglas C-54 Com- 
bat Transport getting 
a weight check on a 
Fairbanks-Morse 
Crane Scale and iwo 
Aircraft Scales. 


HE weights of the parts that go into a 
plane, the amount of fuel it carries, the 
weight of its passengers, crew, or cargo 
are very big factors in performance. There- 
fore accuracy is a prime essential in any 
scale used. 

And that’s why Fairbanks-Morse Scales 
are so widely used in the aeronautical in- 
dustry. They have a long-standing reputa- 
tion for lasting accuracy, featherweight 
responsiveness. They’re precision engi- 
neered to do any job from checking weight 
distribution to weigh-counting small but 
vital parts. A Fairbanks-Morse engineer 
will be glad to work with you in adapting 
them to your problems. Write Fairbanks, 
Morse & Co., Fairbanks-Morse Bldg., 
Chicago 5, Illinois. 


Fairbanks-Morse 


A name worth remembering 


Diesel Locomotives ¢ Generators 
Magnetos Stokers 


Railroad Motor Cars and Standpipes « Farm Equipmest 


Diesel Engines ¢ 


Motors « Pumps « Scales ¢« 
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ents are present, or where the switch 
will meet extremes of heat and cold, the 
metal bellows is recommended by the 
manufacturer. The bellows or boot is 
held on one side of the panel and a lock- 
washer is placed on the other side. 
These switches, for both industrial 
and aircraft use, can be supplied for a 
total movement of 7/;,in. All switches 
are completely sealed, back and front, 
and are made for a.c. or d.e. All con- 
tacts are of the double-break type and 
are made of solid silver. Robert Hether- 
ington & Son, Inc., Sharon Hill, Pa. 


Portable Test Unit for Aircraft 
Carburetors 

A portable test unit is available for 
testing the manual and automatic mix- 
ture control units of Holley aircraft 
carburetors. It has been designed 
specifically for checking and calibrating 
Holley Models 1375 and 1685-H, HR, 
HA, HAA, HAR, and HB. 

The unit is a comparator built into a 
hinged luggage case for convenience in 
handling. In the lid of the case are a 
set of operating instructions and an 
instrument panel mounting a differential 
gage and a vacuum gage. The lower 
half of the case contains a mounting 
table and storage space for master units. 
Fastened to the underside of the mount- 
ing table is an air-control manifold, an 
air ejector, and an air vibrator, inter- 
connected with copper tubing. Rubber 
hoses conduct primary suction from the 
ejector to the vacuum gage and from 
the mounting table to the differential 
gage. The mounting table rests on 
springs so that when the air vibrator is 
operating, the master and test units 
mounted on it will be shaken in a simu- 
lation of engine vibration. 

A suction relief valve is provided to 
limit the maximum suction produced by 
the air ejector. Thus, a safety valve is 
provided so that the instruments and 
altitude units cannot be injured by 
high suctions resulting from accidental 
applications of too great air pressure to 
the ejector. 

Supplied with each test unit are two 
auto-lean positioner clips. These clips 
are used to locate the manual mixture 
controls of the master unit and the test 
unit in the automatic lean position dur- 
ing that part of the calibration check. 

Master altitude units for checking 
the stabilizers and altitude valves of 
the carburetors are obtainable for use 
with the portable test unit. An in- 
struction manual on the operation of 
the portable test unit is designated as 
the company’s service Bulletin No. 41. 
Holley Carburetor Company, Detroit. 


Aiir-Navigation Plotter 


The Jardur-Warner Air Navigational 
Plotter is intended for use in all forms 
of chart work, especially in piloting, 
dead reckoning, radio, and celestial 
methods of navigation, as well as in 
many other auxiliary uses, such as 
graphic solution of wind vector prob- 
lems, construction of deviation graphs, 
small-area chart construction, and the 
like. It is also used for drawing course 
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lines, to measure true and magnetic 
courses and their reciprocals, measure 
compass courses, plot courses in desired 
directions, and parallel lines. 

Corrections for variation and devia- 
tion may be set into the plotter mechan- 
ically if desired and provisions are 
included for setting up and reading a 
compass deviation curve directly on the 
plotter, so that the deviation on any 
heading may be obtained directly with- 
out interpolation. Other uses are for 
plotting radio bearings either from dead- 
reckoning position or from the radio 
station, and may be plotted as true or 
magnetic bearings. For celestial navi- 
gation, the plotter may be used to set up 
a complete fix plot starting with a blank 
sheet of paper, thereby eliminating the 
necessity for obtaining special small- 
area charts. 

The device is made from laminated 
Vinylite and has two color scales for 
quick and easy reading. Its dimensions 
are 12%/,in. by 4°/,in. Jardur Aviation 
Company, New York. 


XR-8 Helicopter 


Information released about the Army 
Air Forces XR-8 helicopter describes 
this aircraft as having a synchronized 
(intermeshing) rotor system. The 
blades of this two-place helicopter are 
arranged in two pairs of three blades 
each and overlap as they rotate in 
opposite directions. This design elimi- 
nates the necessity for a tail rotor to 
counteract torque. 

Among the advantages attributed to 
the XR-8 type of design are good vibra- 
tional characteristics and reduction of 
aerodynamic drag power-trans- 
mission requirements. The XR-8 is 
said to be easy to maneuver, having 
the conventional helicopter character- 
istics of vertical rise and descent, ability 
to hang motionless in flight at average 
altitudes, and to fly backward or side- 
wise as well as forward. 

It is emphasized that the XR-8 design 
is a military experimental type and 
that the company is not contemplating 
a production program on this design, 
although later models are expected to 
incorporate the intermeshing, synchro- 
nized-blade arrangement. 

Specifications of the XR-8 are as fol- 
lows: fuselage length, 22 ft. 7 in.; 
rotor span, 40 ft.; tread, 10 ft.; height, 
11 ft.;. blade area, 84.5 sq.ft.; power 
loading, 12.1 lbs. per hp.; blade loading, 
35.2 lbs. per sq.ft.; empty weight, 
2,320 lbs.; gross weight, 2,975 lbs.; 
fuel, 81.0 max., 34.0 normal; engine, 
air-cooled XO-405, 245 hp. Kellett 
Aircraft Corporation. 


Rotary Actuators Have High 
Adaptability 

The Model 111 Series Lear Rotary 
Actuator is a special low-speed unit for 
aircraft requirements. The Model 111 
Series ‘don loads up to 600 Ibs.-in. 
The units operate at speeds as low as 
2.2 r.p.m. Speed and output torque is 
varied by using various gear ratios. 
Production models are equipped with a 
double-ended S.A.E. 16-tooth 


spline, but special output shafts are 
available on request. The output shaft 
rotation is normally less than 360°, with 
reversible operation. 

These rotary actuators are powered! 
by “C” frame motors. The “Fastop” 
clutch insures accurate positioning of 
the air-frame component. Thermal 
protectors are standard equipment on 
all motors in this series. Motors may 
be designed with as much as 30 per cent 
higher torque for one direction of rota- 
tion as compared with the other. The 
relation of rotation to torque, with 
amount of torque-load differential, can 
be specified by the designer to meet his 
needs. Control boxes contain suitable 
control gear reduction assemblies and 
standard limit switches equipped with 
adjustable limit switch cams. 

The unit is adaptable to bellerank 
systems, sprocket chain drives, direct 
hinge drives for intercooler shutter con- 
trols, coolant-flap controls, landing 
gear, wing flaps, and for other purposes. 
Power unit and actuator fit in a space 
about 8 in. by 4 by 5, and the weight is 
slightly more than 4 lbs. Lear, Incor- 
porated, Piqua, Ohio. 


Fighter Equipped with Bombing 
and Navigation Equipment 


Details of a “‘droop-snoot” plane that 
deceived the Germans for a year and 
tricked the Luftwaffe into offering no 
fighter opposition to scores of successful 
bombing missions were revealed re- 
cently. This was a modification of the 
P-38 Lightning fighter, produced by 
adding a “droop-snoot” nose to carry 2 
bombardier and Norden bombsight. 
It was used for leading formations of 
other Lightnings, each carrying 4,000 
lbs. of bombs. 

“Droop-snoot” noses on the Light- 
ning were fitted with all the instruments 
for bombing and navigating that are 
standard equipment on B-17 Flying 
Fortresses. They also included an in- 
genious bomb-releasing device to enable 
the bombardier to jettison simulta- 
neously the explosive loads of all planes 
on a target. 

Formations of Lightnings with their 
heavy bomb loads operated on high- 
altitude precision bombing missions 
with the effectiveness of heavy bombers 
but with approximately 50 per cent 
greater speed. Both the American 
Eighth and Ninth Air Forces are re- 
ported to have used them successfully. 
Lockheed Aircraft Corporation. 


Economical Method of Constructing 

Mold Boxes for Plaster Patterns 

A suggestion eliminating the use of 
burlap by substituting clamps in con- 
structing mold boxes for plaster pat- 
terns has resulted in a considerable 
saving of both material and production 
time. 

Under the old method, the wooden 
form was set up and joined at each 
corner or joint by first applying plaster 
and then burlap. An additional coat- 
ing of plaster was laid over the burlap 
layer and allowed to set for 5 to 10 min. 
in order to harden sufficiently. Then 


153 
tors 
kers 
ent 


ABRONAUTUTICAL ENGINE 


WENTY-TWO and a half tons is a lot of airplane. 

Yet when fully loaded as a general cargo carrier, 
that’s the flying weight of the Curtiss C-46 “Com- 
mando.” 


It goes without saying that the control cables of air- 
craft so heavy must withstand an extraordinary amount 
of stress. The selection of U-S-S American Tiger Branp 
Control Cables for the C-46—and for other famous 
planes even heavier —is proof of the rugged strength and 
stamina that have made these control cables standard 
for so many military and commercial aircraft. 

Their trigger-quick response to the touch of switch 
or lever is contributing to the dependable performance 
of American planes in all theatres of this war under the 
severest operational conditions. 

Made of coated or corrosion-resisting (stainless) steel 
wire carefully manufactured to secure highest strength 
and toughness, U-S-S American Ticer Branp Cables 
are Excellay Preformed to further insure maximum flexi- 
bility and to provide high resistance to vibration, bend- 
ing fatigue, abrasion and wear. 

Our new Control Cable catalog —a comprehensive 
guide to proper cable selection and application—deserves 
a nlace in your reference files. Send for your copy. 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


COLUMBIA STEEL COMPANY 


San Francisco 
United States Steel Export Company, New York 
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CONTROL A 
‘LYING HEAVYWEIGHT 


Designed and built originally as a 
passenger transport, the Curtiss C-46 
“Commando” has been developed in- 
to a task force craft which today more 
than “doubles in brass" as a wartime 
cargo carrier. The world’s largest 
twin-engine transport, the C-46, will 
climb to 10,000 feet in 13.5 minutes, 
has a high speed of 265 m.p.h, at 
13,000 feet. Its service ceiling is 
24,500 feet. 2,300 cu. ft. of space are 
available in the cargo compartment 
which is 48 ft. long and has maxi- 
mum width and height of 9 ft. 10 in. 
and 6 ft. 8 in. respectively, and in- 
cludes provision to accommodate 40 
troops or 33 hospital litters. 
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additional plaster was spread on the 
inside of the corner joints. The new 
process requires only that a clamp be in- 
stalled at each corner to hold the form 
securely. In addition to speeding the 
making of the molds and eliminating 
the use of burlap entirely, the clamps 
also can be used to regulate the angle 
on the side of the patterns. The Glenn 
L. Martin Company. 


New Gusset Tool 


A new tool for installing nose-rib 
attaching gussets is composed of an 
L-shaped bar with an adjustable locat- 
ing arm attached at the end of the 
longer side of the bar and a vertical 
elamp and brace at the shorter end. 
When in use, the clamp is fastened to 
the spar stiffener after the tool has 
been placed underneath the spar, the 
brace is adjusted to steady the tool and 
the locating arm is tightened flat against 
the opposite side of the spar. The 
riveter can then attach the gusset accur- 
ately, merely by holding it flat against 
the edge of the locating arm because 
the spar stiffener acts as a locating 
point. 

In the installation of gussets at 
various points on the outer wing and 
front spar, a hand layout method was 
being used when the new tool was sug- 
gested. This work was completed by 
two mechanics and at times it was not 
completely accurate. Total time to 
complete the job was 14 min. Utilizing 
the new tool, the parts can be accur- 
ately located immediately by one 
mechanic and the installation time is 
reduced from 14 to 3 min. or less. Study 
of additional gusset jobs now being made 
may result in the tool being adapted for 
other work. The Glenn L. Martin 
Company. 


Historical Review of Airplane 
Development, 1918-1945 

A series of mimeographed sheets con- 
tains specifications of earlier models of 
aircraft produced by The Glenn L. 
Martin Company. It begins with the 
MB series, manufactured in 1918, and 
carries through to the current models 
of the Mariner and the Mars. The text 
matter gives a brief review of the origin 
of the different types and some of their 
uses, and specifications of each model 
are tabulated under the general head- 
ings of type, dimensions, wing area, 
weight, wing loading and power loading, 
speeds, engine type, performance, arma- 
ment, and special features. The Glenn 
L. Martin Company. 


Tube and Conduit Clamp 


A new type of clamp, particularly 
adaptable for tube and conduit-type 
installations of all kinds, is shaped like 
an inverted ‘‘s” and is fastened to the 
wall or frame with an ordinary screw. 
The tubing to be fastened is placed in 
the open side of the curve and the clamp- 
ing ring passes around the back of the 
base, over the top of the tubing and 
down the front, where it is hooked under 
the curve at the front of the “‘s’”’ to form 
a simple locking device. 


PROM THE INDUSTRY 


The Glenn L. Martin Company's new tube and conduit clamp. 


The clamping ring can be made of a 
high-grade synthetic rubber or other 
elastic material, such as salvaged stand- 
ard hydraulic seal ‘‘o” rings that have 
been rejected for use as hydraulic seals 
because of improper tolerances. The 
rubber ring also serves as a shock ab- 
sorber in eliminating vibration. If it is 
damaged and requires replacement, this 
can be accomplished without removing 
the clamp body. The clamp proper can 
be molded from a fabric-base phenol 
fiber material or fabricated from formed 
sheet metal in any desired size. The 
combination results in a clamp that is 
durable, yet light in weight. 

Now being used in plane installations 
for fastening hydraulic and pneumatic 
tubing, wire bundles, and electrical con- 
duits, the bodies are molded in color to 
follow individual hydraulic or electric 
lines. In addition to needing no special 
tools for installation or removal, the 
clamps afford other conveniences. There 
are no loose parts to be lost or broken 
and, when the clamps are used in a 
series, any single tube or conduit can be 
removed without disturbing the others. 
The clamp is also readily adaptable for 
bonding. The Glenn L. Martin Com- 
pany. 


Faxfilm Comparator Projector 


Use of Faxfilm in industry and re- 
search for checking machined finishes, 
metallurgic specimens, paper, and 
fabric structure, etc., has indicated the 
need for apparatus where two surfaces 
could be compared at 100 diameter 
magnifications. This has been provided 
by the Faxfilm Comparator Apparatus, 
Model C-1000. Model C-1000 is a com- 
plete projection booth containing twin 
microprojectors. Use of first- 
surface reflectors permits projection of 
two Faxfilm slides at full 100 diameter 


magnifications, the 20-in. square images 
appearing side by side on an inspection 
table about 6 in. away from the pro- 
jectors. This feature permits the oper- 
ator to make fine adjustments in focus 
while standing at the inspection table. 

Faxfilms of production finishes may 
be projected in this comparator inspec- 
tion and comparison. The holders for 
the Faxfilm slides are movable so that 
the direction of machine markings in 
each image can be matched and any 
part of one image can be made to appear 
beside any part of the other. The 
comparator apparatus requires about 
the same floor space as an average desk 
and may be set up in almost any part 
of the plant or office. Rex D. MeDill, 
Cleveland. 


Machine for Aircraft Gun-Turret 


Aluminum Ring 


One of several designs of automatic 
machines produced for work on aircraft 
gun-turret rings, the M32 has many 
features that are applicable to machin- 
ing problems presented by other kinds of 
metal parts. 

The part to be machined in this case 
is an aluminum ring and the M32 auto- 
matically drills and reams 24 groups of 
four small holes. At the same time it 
finish-bores and chamfers a larger hole 
located at the center of each group, 
which has been drilled during a previous 
machining operation. 

There are two 4-spindle drilling units, 
two 4-spindle reaming units, and two 
single-spindle precision boring units .on 
the machine. Each unit has its own 
hydraulic feed cylinder and feed-rate 
regulating valve. 

Complete automatic electric control 
renders skill on the part of the operator 
unimportant since all he has to do is 
load and unload the work from the fix- 
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HAVE SET PERFORMANCE RECORD ON FAMED 


Above, A Transatlantic “Flying Ace” 
takes off for Europe with capacity 
load of passengers, mail, and cargo. 


ARKRONAUTICAL EXGINI 


ING REVIEW—JULY, 1945 


BARBER-COLMAN CONTROLS 


these flying boats used by 

American Export Airlines have been 
engaged in 100°, war work since 1942, 
they were originally custom-designed as 
luxury aircraft for transatlantic travel, and 
so included a carefully engineered cabin 
heating system with automatic Barber- 
Colman Controls. Since the first flight, 
these controls have been an integral part 
of the ‘Flying Aces”, and have operated 
well over 2000 hours without overhaul or main- 
tenance. To an airline this is a factor of 
major importance in maintaining schedules. 
Barber-Colman Controls further demon- 
strate their versatility and adaptability for 


aircraft use by the fact that, on a recent 
changeover from exhaust gas _heat-ex- 
changers to gasoline-fired heaters in the 
“Flying Aces”, the same controls will be 
used, Automatic cabin temperature control 
is only one of a variety of functions which 
Barber-Colman aircraft control equipment 
can handle accurately and reliably with 
maximum performance and a minimum of 
maintenance. Barber-Colman Controls are 
light in weight, powerful, and specially de- 
signed for the extreme conditions of aircraft 
service. Barber-Colman Control Equipment 
has received the “Approved Quality Con- 
trol Rating” of the U. S. Army Air Forces. 


BARBER-COLMAN COMPANY 


1245 ROCK STREET * ROCKFORD, ILLINOIS 


Left, Cabin Thermostat and Power 
Unit which automatically control cabin 
temperature in the “Flying Aces.” 


“FLYING ACES” 
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ture and press the button to start the 
automatic operating cycle. During 
the cycle the work is indexed auto- 
matically by hydraulic power to bring 
each group of holes into proper rela- 
tionship with the tools as required. 

Complete safety interlocking of the 
electrical, mechanical, and hydraulic 
functions prevents trouble such as 
might occur, for example, if the reamers 
were fed into the work where no holes 
had been drilled previously. Moline 
Tool Company, Moline, III. 


Portable Tube X-Rays Warplane 


Wings 


A new X-ray unit has been intro- 
duced which enables examination of 
the internal structure of welds, rivets, 
and other vital points of stress in con- 
fined spaces, such as airplane wings, 
fuel tanks, ete. The shockproof tube 
of the unit (approximately 3 in. in di- 
ameter) is coupled to the generator by 
means of a shockproof ho and two 
small water hoses. Water cooling makes 
possible the compact design needed for 
analysis on completed structures. 

In use the X-ray tube is clamped to 
(or held against) the section under 
examination. Standard X-ray film is 
then placed on the opposite side of the 
area and the exposure is made. The 
high-loading anode tubes are available 
with targets of copper cobalt, iron, or 
molybdenum. 

The main generator may be mounted 
on a dolly for movement to certain 
stations where electrical and water 
connections are available. It may also 
be assigned to a fixed location where 
parts are brought within reach of the 
tube. 

Controls include a stepless kilovoltage 
regulator, filament rheostat, circuit 
breaker (serving as main control), and 
a high-voltage push-button switch. A 
milliameter is provided for proper ad- 
justment of tube current and a running- 
time meter records tube life. The pilot 
light shows when the tube is energized. 
There is an outlet to permit use of an 
exposure timer. Doors of the cabinet 
have safety switches on the high- 
voltage circuit. North American Philips 
Company, Ine., New York. 


Device for Quick Drafting of 


Parallel Lines 


A method for speedily drawing a line 
parallel to a splined line has been de- 
vised. The procedure consists simply 
of inserting the pencil point in a center 
hole of a Plexiglas disc and then pro- 
pelling the transparent plastic disc 
along the edge of the spline or French 
curve. A graduated set of dises has been 
selected to take care of ordinary re- 
quirements in splining. It is claimed 
that, although previously it took 5 min. 
or more to rearrange the spline and 
weights for each line, with frequent 
slight inaccuracies in parallelism, with 
the new instrument there is no lost mo- 
tion, while a line parallel to the splined 
line is drawn quickly and accurately. 
Rohm & Haas Company. 


FROM THE INDUSTRY 


Water-Injection Pump Details 


The Romee Model RD-8500A water 
injection pump is used in aircraft fuel 
systems to step-up engine performance 
when needed in an emergency, by in- 
jecting water-alecohol mixtures in com- 
bination with gasoline into the com- 
bustion chamber of the aircraft engine. 

The pumping mechanism is geared 
to an electric motor and the entire unit 
is fully submerged within the supply 
tank. The cooling effect of the water on 
both the motor and the pump is stated 
to increase the efficiency of the unit. 
When the unit is in operation, the heat 
of the motor and pump mechanism is 
quickly dissipated. This, together with 
the agitation caused by the relief valve 
discharging directly into the tank, 
greatly reduces the freezing hazard 
when operating at high altitudes. 

The problem of corrosion has been 
reduced to a minimum by internal and 
external insulation of all dissimilar 
metals. By properly insulating the 
elements of the pump with nonconduct- 
ing materials, the electrolytic action 
that causes corrosion is stopped. 

The pumping mechanism employed 
is the positive displacement, offset, 
rotary-vane type. Four sliding blades 
are mounted in an offset rotor and ro- 
tated within a special liner. The bore 
of this liner is not a true circle but is so 
designed and the blades so placed that 
the pump delivers fluid in a constant 
flow without pulsations. The unit can 
be provided with a high-performance 
relief valve that is balanced to super- 
charger pressure and can be used on 
engine installations using the turbo- 
supercharger. 

The materials used were carefully 
chosen for their ability to withstand 
wear and extreme operating tempera- 
tures. The seals are of special design 
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and will operate satisfactorily at tem- 
peratures as low as —60°F. if the pro- 
portion of alcohol is sufficient to prevent 
freezing at this temperature. The 
pumping mechanism is driven by a 27- 
volt, continuous-duty, explosion-proof 
motor. The motor is equipped with 
built-in radio noise filters. 

The complete unit weighs only 6 lbs. 
4 oz. and has a capacity of 250 gal. per 
hour at a pressure range of 10-40 lbs. 
per sq.in. Romec Pump Company, 
Elyria, Ohio. 


New Group of Sine Bars 


Four new models of sine bars have 
been added to the maker’s group of 
precision measuring equipment, tools, 
and gages. The new sine bars, used for 
determining and measuring angles, are 
made in the following sizes: 1 in. by 
5/sin. by 5 in. and 1 in. by 1'/4 in. by 5 
in. Both models are available with 
either ground or lapped surfaces. The 
instruments are normalized by both 
heat-treating and by being subjected to 
a freezing process at a temperature of 
—100°F. George Scherr Company, 
New York. 


Portable Kilovoltmeter 


A new addition to a line of portable 
kilovoltmetersis known as No. 759. This 
instrument has five ranges providing 
1, 2, 5, 10, and 20 kilovolts d.e. at full 
seale. The accuracy of the built-in 
meter is +2 per cent. 

Several new features have been in- 
corporated, including a reversing switch 
that obviates the necessity for changing 
the connections to the terminals of the 
kilovoltmeter if the polarity is reversed. 
Binding posts are available so that an 
external meter may be used if full-scale 
accuracy better than 2 per cent is re- 


A Jackson instrument being used in drawing a line parallel to a French curve line. 
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@ 160 round trips over the North Atlantic . . . more than 
4000 heater hours of service... and according to the letter 
from American Airlines, reproduced below, this Janitrol 
Aircraft Heater in the famed Douglas Skymaster was s¢// 
functioning! The plane was a hospital airliner. The heater, 
which was removed for examination, delivered heat to 
the windshield and pilot compartment. Two other Janitrol 
heaters, with a combined capacity more than sufficient to 
heat 3 normal 6-room homes, maintained steady warmth 
and ventilation for the wounded men in the large cabin. 


Long life and trouble-free operation are typical of the 
job Janitrol is doing in United Nations’ planes all over the 
world. Here are a few of the reasons why this kind of per- 
formance is possible: 


1. The basic ‘Whirling Flame” design means even distribution 
of heat throughout the combustion chamber. No “hot spots” 
to burn out. 


2. Special alloys conduct heat rapidly away and into the circu- 
lating air. Keeps heater cool. 


3. Fuel-air ratio controls result in efficient combustion with a 
minimum of carbon or lead deposit to impair operation. 


4. Continued study of thousands of heaters in actual use, and 
development work in our research laboratories, assures con- 
stant progress in meeting new aircraft heating requirements. 


To help you work out your particular problems in air- 
craft heating, the results of our experience and our unique 
facilities are available to you. Write Surface Combustion 
Corporation, Toledo 1, Ohio, for further information. 


Unretouched photographs of 40,000 Btu 
Janitrol Heater combustion chamber, and 
end plate, after more than 4000 hours of 
heater operation. Originally designed to 
meet specifications of 1000 hours, this as- 
sembly has exceeded its required life by 4 
times and is still good for many more hours 


of hard use. 
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The resistance multiplier sec- 


quired. t alti 
tion is carefully adjusted within 0.1 per 
cent so that, if required, more accurate 
meters may be used with the external 


connection. This also permits the in- 
dividual taps of the multiplier to be 
used as accurate high-resistance stand- 
ards. The instrument is mounted on 
an engraved Bakelite panel and _ is 
housed in a case in. by 10'/2 in. 
by 10 in. Shalleross Manufacturing 
Company, Collingdale, Pa. 


Bearing-Contour Comparator 


A bearing-contour comparator with 
Electrigage heads has been developed 
to check barrel-shaped bearing roll- 
ers for correctness of contour only. 
No direct check is made on any diam- 
eter. 

The bearing slides into gaging posi- 
tion on two rails, coming to rest against 
the fixed center arm and lower roller 
backtop. The upper roller is spring- 
loaded to exert enough pressure on the 
bearing to keep it in gaging position 
while being rotated for the complete 
contour check. 

The upper and lower arms at the left 
do the gaging while the middle arm is 
fixed for positioning the bearing roller. 
The gaging fingers move reed mecha- 
nisms which, in turn, actuate the Electri- 
gage heads. The middle arm is adjust- 
able for various contours. All three 
arms at left have tungsten-carbide 
inserts for long life. The Sheffield 
Corporation, Dayton, Ohio. 


Heat and Ventilator Control Unit 


The Aero Valve heat and ventilator 
control unit has 36 positive control 
stages. It is designed like a camera 
shutter, with 15 to 18 shutter segments. 
Its patented principle of assembly uses 
a minimum of wearing parts. The 
aluminum die-cast cover and housing 
have an anodized finish, all other parts 
are made of stainless steel. The knob 
on the control lever is an AN standard 
part. 

The Aero Valve is reported to have 
passed a 50-hour concentrated = salt- 
spray test and operates without. effi- 
clency loss at temperatures varying 
from —65° to +400°F. It is available 
in five model sizes with openings from 
2 to 7 in. in diameter. Smith-Mautz 
Company, Glendale, Calif. 


“Docking” of Large Flying Boats 


A scheme designed to solve problems 
arising from the handling of flying boats 
on the water has been evolved by 
Saunders-Roe, the British marine-air- 
craft manufacturer. Its purpose is to 
simplify the loading and unloading of 
flying boats by moving them, swiftly 
and safely, into specially constructed 
berths where overhead cranes and other 
machinery can speed up the transfer of 
freight and mails from boat to shore 
and shore to boat, and where facilities 
can be provided for the rapid embarka- 
tion and disembarkation of passengers. 
The new system also relieves the pilot 
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The Sperry detonation pickup unit and harness attached to an aircraft engine. The attachment 
is made without piercing the walls of the cylinders. 


of a measure of responsibility during 
the period of making the craft fast to 
its moorings. 

Intended primarily for use on 
stretches of nontidal water, the ‘‘water- 
drome” consists of a covered station 
with a deepwater berth for the flying 
boat and platforms, buffets, bookstalls, 
cloakrooms, and other public services 
for the passengers. From the shore side 
of the berth runs an endless cable 
linked with a breakwater located ap- 
proximately five wing spans distant. 
The upper run of this endless cable is 
floated on the surface of the water by 
buoyancy devices and is fitted with 
metal ‘“‘stops” at regular intervals. On 
alighting, the flying boat is taxied over 
the cable, which is automatically picked 
up by a retractable hook built into the 
keel. To complete the hookup, a sec- 
ond single cable is run from the break- 
water by motor boat and attached to 
the tail of the flying boat. 

To berth the flying boat, the cable is 
drawn in by winch, the tail cable being 
paid out by a winch on the breakwater. 
To bring the flying boat back into the 
basin, the procedure is reversed. If 
circumstances require the craft to be 
beached, the ‘‘station’’ winch draws it 
ashore on its beaching chassis. 

One other advantage claimed for the 
“waterdrome”’ is the removal from the 
flying boat of much marine gear now 
considered necessary for the safe and 
efficient operation of such aircraft on 
the water. The Society of British Air- 
craft Constructors, Ltd. 


Detonation Indicator 


Savings ranging from 10 to 15 per 
cent in gasoline consumption on long- 
haul flight operations are reported to be 
possible with the use of a Detonation 
Indicator. As a checking device for 
preflight (or in-flight) motor function- 
ing, the indicator is said to reveal defects 
not usually detectable without dis- 
assembly of the engine. Engine mal- 
functions may be discovered and cor- 
rective adjustments made in time to 
prevent serious injury to pistons and 
cylinders. Furthermore, the quality 
of aircraft fuel becomes apparent under 
both test-stand and flight conditions 
through the functioning of the indicator. 
This fact provides the operator of the 
aircraft with a means for keeping con- 
stant check on the quality of his fuel as 
well as offering him assistance in deter- 
mining whether or not the quality of 
fuel he is using is the most efficient for 
his engine. 

In the detonation indicator, a pickup 
unit is attached to the cylinder wall 
and connected through an amplifier to 
an indicator on the instrument board 
which flashes a warning when detona- 
tion conditions occur. No piercing of 
the cylinder is necessary to make the 
installation and the equipment is suit- 
able for all types of power-plant in- 
stallation, both in aircraft and in test- 
stand operations. It permits immediate 
discovery of any cylinder at fault 
through the operation of a selector 
switch. Sperry Gyroscope Company, 
Ine. 
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Centralized Lubrication System for 
Aircraft 


Credited with timesaving accom- 
plishments in lubrication of aircraft 
and elimination of bearing replacement 
necessitated by lubrication inefficien- 
cies, the adaptation of centralized lu- 
brication to aircraft has been announced. 
It is claimed that this system makes 
possible the lubrication of many bear- 
ings from one central source, lubrication 
during flight of many points which 
formerly could be lubricated only when 
the aircraft was on the ground, and the 
delivery of a predetermined amount of 
lubricant to each bearing. 

This aircraft centralized lubrication 
method is an adaptation of the Alemite 
Dual Progressive System originally de- 
signed for lubrication of industrial ma- 
chines. It is known as a single-line cir- 
cuitsystem, consisting of a central point 
of lubricant introduction, tubing, and 
metering valves, each of which serves 
two bearings. The system will function 
with either grease or oil, at extremes of 
temperature. The metering valves are 
made of magnesium. Stewart-Warner 
Corporation, Alemite Division. 


Accelerometers 

The sensitive element in a new series 
of accelerometers consists of unbonded 
strain-sensitive filaments. These fila- 
ments are in grid form and constitute 
the sole support for the mass. The fila- 
ments are connected in a Wheatstone 
bridge circuit, of which all four arms 
are active. The bridge circuit is bal- 
anced in assembly so that no external 
balancing circuits or components are 
required. There are four electrical 
terminals, one at each corner of the 
bridge. A small dry-cell battery is 
connected to two of them, and the other 
two are connected directly to the re- 
cording galvanometer. The method by 
which the strain-sensitive wires are 
supported is stated to be such that the 
full efficiency of their strain sensitivity 
is realized, resulting in an output level 
so high that no amplification is re- 
quired. 

The natural frequencies of these ac- 
celerometers vary from 100 to 1,000 
eycles per sec., depending upon their 
acceleration ranges. The 12-9 acceler- 
ometer has a natural frequency of 400 
cycles per sec. 

The manufacturer states that these 
accelerometers are linear within '/2 per 
cent. Their sensitivity to transverse 
acceleration is less than 0.1 per cent. 
They cannot be damaged by excessive 
acceleration. The zero drift with tem- 
perature is less than 1 per cent between 
100°F, and —50°F. The calibration 
factor will change less than 3 per cent 
within this temperature range. The 
Weight of the instrument is 2 0z. Stra- 
tham Laboratories, Los Angeles. 


Improved Connecting Rod for 
Aircraft Engines 


Volume manufacture of an improved 
aircraft-engine connecting rod has been 
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Shot-peening an aircraft-engine connecting rod at a plant of the Studebaker Corporation. 
In this cabinet one side of the upper flat surfaces and inside channel surfaces of the master rod 


are peened while the part slowly rotates. 


announced. Major distinctions at- 
tributed to the rod are (1) longer life 
because of higher fatigue-resisting sur- 
faces; (2) greater resistance to corro- 
sion; (3) better surface protection 
during assembly and parts-repair 
depots; (4) less polishing in produc- 
tion. 

Improvements are reported to result 
from a new manufacturing process now 
installed at the Studebaker plant in 
Chicago. Although developed for the 
Boeing Flying Fortress engine, prin- 
ciples are said to be applicable to all 
powered aircraft. 

Contributing to advantages of the 
rods is a step after shot peening—the 
lacquering of all exterior surfaces. 
This idea originated with research at 
Wright Field and is expected to find an 
eventual widespread use in aircraft- 
engine production. The lacquer serves 
a double purpose. It protects surfaces 
from the corrosive acids of perspiring 
hands prior to final engine assembly and 
during the replacement of rods in the 
field. It also checks the possibilities of 
corrosion through the first few hours of 
flight. A coating of natural oil lacquer 
appears with continued engine opera- 
tion. 

The peening apparatus in this con- 
necting-rod procedure consists of clus- 
ters of double-throated nozzles arranged 
to aim at various angles. Metered shot 
is fed by gravity down one throat, while 
100 lbs. of air pressure issues from the 
second throat. Separate belt conveyor 
systems and shot-peening cabinets have 
been constructed for the master and 
articulated rods. Fundamentally the 
systems are the same, but because of 
more complicated contours the master 
rod undergoes partial treatment in in- 
dividual peening cabinets. 


Passing through oven-like peening 
cabinets on a conveyer, the rods are 
turned by hand between cabinets in 
order that all sides and ends can be 
reached by the shot. Bearing, wrist 
pin, and knuckle pin bores are meantime 
shielded by special fitments. Each 
articulated rod is subjected to the im- 
pact of 89 lbs. of 0.028 mesh shot during 
its trip on the conveyer. Master rods 
receive 450 lbs. of shot. There is no 
waste effort in the process. Irregularly 
shaped cams attached to the peening 
plates open and close nozzles at exact 
points. 

Shot is then automatically returned 
to a bin at the top of the cabinets 
where it is cleaned and sorted to uni- 
form size. The Studebaker Corpora- 
tion. 


Black-Light Lamps 


Black-light lamps for industrial, air- 
craft, and marine instrument illumina- 
tion and many other applications are 
now available for operation on 120-volt 
a.c. and 24-28-volt d.c. circuits. The 
near ultraviolet RP 12, rated at 4 watts, 
is designed for use with a visible-light 
filter where a lightweight, compact 
lamp is required. It is equipped with 
a polarized bayonet base and may be 
operated in any position for use with 
aircraft-instrument inspection or other 
industrial equipment. Red-purple se- 
ries tubular lamps require no visible- 
light filter and operate with standard 
fluorescent lamp accessories on 120- 
volt a.c. circuits. They are supplied 
with miniature bipin bases in five sizes 
ranging from the 6-in. T5 rated at 4 
watts to the 36-in. T8 rated at 30 
watts. Sylvania Electric Products, 
Inc., New York. 
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U SA f UNITED STATES AIRCRAFT INSURANCE GROUP 


America’s 
Strongest Source of 


Aviation Insurance 


* 


THE U. S. GROUP 


* 


Comprising 62 Leading 
American Owned 
Stock Companies 


CINITED STATES AVIATION UNDERWRITERS 


INCORPORATED 
ATLANTA 


80 JOHN STREET Yo, 
NEW YORK, N. Y y LOS ANGELES 


“POSTWAR & 


OPPORTUNITIES 
AVAILABLE RIGHT NOW! 


YOUR future may lie with America’s Oldest 
Manufacturer of ‘“‘Light’”? Personal Planes! 
Aeronca, for 17 years a leader, requires the serv- 
ices of several KEY MEN: 


Project Engineers 
Stress Analysts 

Weight Engineers 
Layout Draftsmen 


These opportunities in a highly essential industry 
are open now. But each one is also a postwar 
opportunity of the first magnitude, for Aeronca’s 
After Victory program is already getting under 
way. 


Write in detail. Tell us of yourself, your expe- 
rience, your education, your hopes for the future. 
Naturally, all applicants must comply with 
W.M.C. regulations. 


Aeronca Aircraft Corporation 
Middletown, Ohio 


BEARINGS 


Pivot type ball bearings machined 
from solid chrome alloy steel for 
heavy duty service in precision 
mechanisms. 


Five sizes ranging from 3 to 10 
mm. o. d. (.1181”-.3937"). 


Prompt delivery —ask for new 
specification sheet — AR-7-45 gc& 


Representatives in principal cities 


ENLARGED 3 DIAMETERS 


MINIATURE/ Zecz5con BEARINGS 


KEENE, NEW HAMPSHIRE, U-S-A: 


For light, medium or heavy duty ser- 
vice Darnell Casters and Wheels are 
dependable — saving floors, equip- 
ment, money, time and temper. 


DARNELL CORP LTD GOWALKERST NEW YORK NY 
LONG BEACH CALIFORNIA 36 N CLINTON CHICAGO ILL 
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College Course for Air-Line 
Employees 

What is stated to be the first college 
undergraduate class in the United States 
to be assigned to positions with an air 
line is composed of twelve juniors from 
the College of Commerce and Ad- 
ministration, Ohio State University. 
They are now on a 6-months tour of 
duty with Transcontinental & Western 
Air, Inc., as a prerequisite to complet- 
ing their senior-year studies as majors 
in the university’s course in air trans- 
portation. 

Details of the pioneering field-work 
course were worked out by the director 
of the curriculum in air transportation 
at Ohio State, and the T.W.A. In- 
dustrial Relations Department. The 
twelve juniors—two men and _ ten 
coeds—first received a 2-weeks’ class- 
room course from T.W.A. instructors 
and then were assigned to positions in 
various cities along T.W.A.’s coast-to- 
coast system. 

At the start of the 6-months’ field 
course, which ends September 25, the 
students were inducted as T.W.A. 
employees and placed on the payroll, 
then given the 8-hour company familiar- 
ization course provided for all new per- 
sonnel. Attending classes 8 hours a 
day on the campus at Columbus, Ohio, 
the students next received 24 hours of 
instruction in passenger-service meth- 
ods, 4 hours in air priorities, and 4 hours 
of message composition. Next the 
students were assigned to specific air- 
line positions as reservations repre- 
sentatives, station agents, or passenger 
agents. Each student was given the 
choice of job and location. 
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The reservationists were given 32 
hours of instruction in this work, plus 8 
hours of work in the T.W.A. reserva- 
tions office at Columbus, 32 hours in 
ticketing instruction, and 8 hours of 
practical instruction at the city and air- 
port ticket offices. Both passenger and 
station agents received 32 hours of in- 
struction in the T.W.A. passenger- 
agent course. The station agents re- 
ceived in addition 32 hours of ticketing 
instruction and 16 hours of practical 
ticket work at offices. The passenger 
agents took 32 hours of instruction in 
cargo handling and 16 hours of practical 
work at the airport. Transcontinental 
& Western Air, Inc. 


New Angular Accelerometer 


A sensitive angular accelerometer has 
been developed for measuring pitch, 
roll, or yaw accelerations of airplanes, 
ships, locomotives, automobiles, and 
other vehicles. The design includes an 
iron core that moves with respect to 
the coils of a differential transformer. 
The Trimount accelerometer does not 
require external balancing but the con- 
ventional bridge system can be used if 
desired. The unit is 5'/. in. long, 11/3 
in. wide, and 3 in. high. It weighs 1°/, 
lbs. 

Natural frequencies are 14, 18, and 
22 cycles per sec. Higher frequencies 
can be obtained by simple substitution 
of a spring. Carrier frequencies up to 
30,000 cycles per sec. have been used. 
At a natural frequency of 14 cycles per 
sec., output is 700 microvolts per rad. 
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sec.? for an input of 1 volt. Calibration 
is linear to +30 rad. per sec.?. 

This accelerometer is used with a 
conventional strain gage and accelera- 
tion-measuring equipment or, alter- 
nately, (1) with oscillator, a pickup, 
copper oxide rectifier, and high sensitiv- 
ity galvanometer; (2) with oscillator, 
a pickup, and rectifier type meter for 
visual or photographic purposes. 

Accuracy is +0.1 rad. per sec.” as 
measured by carrier amplifier and os- 
cillograph having a sensitivity of 2 rad. 
per sec.? per in. deflection. Response 
to linear vibrations and accelerations 
of all frequencies is reported to be 
negligible. There is no zero drift over a 
temperature range of 100° to —30°F. 
Trimount Instrument Company, Chi- 
cago. 


Protection for Aircraft Refueling 


A new jack for “grounding”’ airplanes 
while refueling is similar to the manu- 
facturer’s “Imp” phone jacks. The 
jack is mounted near the filler cap of the 
aircraft fuel tank, into which the fuel 
nozzle connection is inserted. It pro- 
vides a simple method of neutralizing 
any static charges between the aircraft 
and the fuel nozzle. It can be mounted 
in panels up to */,. in. thick, and re- 
quires a */;-in. diameter mounting hole. 
Dimensions required behind the mount- 
ing surface are */,-in. diameter panel 
space by 7/; in. deep. The mounting 
bushing, panel washer, and mounting 
locknut are made of nickel-plated brass. 
The contact spring is made of spring- 
tempered nickel silver. Utah Radio 
Products Company, New York. 


years of age. 


ties will be sent on request. 


Library Facilities of the 


Institute of the Aeronautical Sciences 


To serve Institute members and others in the aeronautical industry, the Institute of the Aeronautical 
Sciences offers the facilities of : 


The W. A. M. Burden Library 
1505 RCA Building West 
30 Rockefeller Plaza 
New York 20, N. Y. 


The facilities of this library are available for reference study at the offices of the Institute. 


The Paul Kollsman Library 
1505 RCA Building West 
30 Rockefeller Plaza 
New York 20, N. Y. 


This library loans books without charge to members and others in the United States over eighteen 
Full information will be sent on request. 


The Pacific Aeronautical Library 
6715 Hollywood Boulevard 
Hollywood, Calif. 


This is a service and reference library for West Coast organizations. Full information as to its facili- 
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or pillbox resists 
the blasting of 
heavy guns,Chemi- 
cal Warfare Service 
flamethrowers ge 
into action while 
riflemen cover the 
position to keep 
enemy fire. 
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The part that parts play in PRODUCT PERFORMANCE 


The portable flamethrower resembles a giant blowtorch. 
It consists of fuel and pressure tanks strapped to the 
operator’s back and connected by a short hose to a rod- 
like discharge piece carried in the hands like a rifle. 
The pair of fuel tanks holds heavy oil, and an attached 
cylinder contains compressed air or nitrogen. A small 
cylinder containing hydrogen is fixed to the flamegun. 


This is the “pilot-light” to ignite the fuel oil. The 
operator fires by squeezing a trigger valve at the rear 
of the flamegun. This valve allows the fuel oil to spurt 
through the nozzle, catching fire as it mixes with the 


hydrogen flame. A vital part of the flamethrower is the 
small synthetic rubber portion of the valve diaphragm. 
The bond between rubber and metal must be leak-proof. 
Exacting specifications for compounding, molding, and 
bonding the synthetic rubber to the steel yoke and 
sleeve of the valve diaphragm are met successfully 
by The Ohio Rubber Company (ORCO). This is 
another demonstration of what we mean by “ORCO- 
OPERATION”. . . the kind of cooperation YOU can 


expect when you seek competent and complete service 
on rubber requirements. 


J BRANCHES: DETROIT * NEW YORK © CHICAGO 
INDIANAPOLIS * WASHINGTON © CLEVELAND 


THE Onio Company - Onio 
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